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THE UNIT OF POWER. 





THE horse-power of Watt is practically a world-wide unit, 
says Lngineering, when criticising Mr. W. H. Preece’s recent 
Watt anniversary lecture. Mr. Preece rather ridiculed Watt’s 
unit, but he could only offer the kilowatt as its substitute; 
and, after all, what is a kilowatt? It is 1°34 of 1 H.P. 
The watt is 0°7373 foot-pounds per second; and in place of 

33,000, we want as divisor 44,238, which does not appeal to 
Engineering as much of an improvement. 

It is pointed out that electrical engineers themselves would be 
no better off with the kilowatt than with the horse-power. A100 
kw. dynamo, remarks our contemporary, cannot be driven by a 
100 kw. engine, and one might as well multiply the generator 
output by 1-7 as by 1°5, to find the steam engine power. The 
use of the kilowatt is no help. To us the constant worry about 
units seems somewhat fatuous, and there is really no good in it. 
As Engineering remarks, the new units don’t carry their 
meaning on their face, at least so far as the electrical units 
are concerned: the ordinary public ought to have some 
consideration, and are likely to kick if too heavily loaded 
with such articles as ergs, henrys, or the dozen or two 
nominal terms which have made the electrical terminology 
so reminiscent of the graveyard. Hngineering, however, 
chiefly objects to the attempt to haul in the kilowatt instead 
of the whole metrical system, which it looks upon as being 
practically necessary very soon. 

At the same time the new units, if noised abroad, are not 
likely to help on such adoption, and our contemporary would 
have less talk and more work in pushing the metrical 
system. People who see objections to the metrical system 
have not, if our contemporary be right in its judgment, the 
burden of many brains. The metrical people talk a great 
deal about simplicity and fewness of figures, yet not one 
of them suggests a short term for that fearful word 
kilogrammetres. One would think that while arguing so 
much of terms, they would strive to find a few, both short 
and self-explanatory. If the change to the metrical system 
could be made at once, and the old units dropped, why not call 
a metre a yard, and a kilogram a pound. The yard-pound 
would be a bigger thing than the present foot-pound by 

over seven times. It is useless to expect any system of names 
and quantities to reduce the world’s arithmetical work. 
Do what we will, the materials for construction, the gasee, 
the substances of chemistry, and, in fact, the “thousand 
natural ills that man is heir to,” will not confine their 
properties and volumes to whole numbers. They will 

not preserve any sort of uniformity. They are not even 

uniform in their lack of uniformity, and generally despise 

whole numbers, and put to scorn the seekers for a royal road 

to brevity. The weight of a litre of hydrogen is 0°08936, or 

thereabouts; yet to hear electrical reformers talk, as they often 

do, we should expect Nature had made hydrogen to equal 0'1, 

oxygen 1°0, and some other element 10°0. Nature cares for 

none of these things, and would dance for joy at the theorem 

of three barleycorns which troubles the neo-unit fraternity. 
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THE direct-coupled engine and generator 
Sie an in unit is becoming more common every day, 
we need not say more “fashionable” 
because fashion rules these matters much less than con- 
venience or money. The steam engine may either be hori- 
zontal or inverted vertical, according to the value of 
land ; but whether employed for lighting or power purposes 
it should be (and usually is) for siz2s of, say, 250 H.P. and 
above, coupled direct to the generator, even when of a slow 
ranning type with Corliss gear. Moreover, the engine and 
generator are now usually of the same, or nearly the same, 
output, since an overload is taken by one just as well as by 
the other, and the large reserves of engine power formerly 
obtaining are now seen to be not really necessary. As 
instances may be cited, some new plant lately installed in the 
Baltimore aud Ohio Belt Line power house, wherea 650 H.P. 
Greene-Corliss engine coupled to a 500 kilowatt generator 
makes the fi‘th unit set up for working the electric loco- 
motives. In the same power house there is also a new set 
installed for lighting—a 250 H.P. Armington-Sims engine 
with a 150 kilowatt generator. This set, however, is belt- 
driven, but represents the largest sized unit that should, in 
our opinion, be so operated. While dealing with the plant 
at this power house, it is of interest to note that here, as in 
many other similar places, there is a coal conveyor employed 
to fill an overhead bunker, and also convey the ashes away on 
its return journey. These appliances are not much used at 
present by English Engineers, being conzidered refinements 
of an unnecessary sort. Overhead coal bins are, of course, 
advisable, whether for hand firing or mechanical stoking ; 
but the Jacob’s ladder type of conveyor seems rather too 
elaborate and expensive to work, except for very big stations, 
and even then the plan adopted at Manchester, for instance 
(where, we believe, coal is brought in trolleys which just fit 
side by side in the canal barges, being then lifted up by an 
ordinary crane out of the barge, and emptied into the banker), 
is, in some cases, quite sufficient for the parpo3e, and probably 
more economical of power for operating. All the same, 
these coal and ash conveyors are very ingenious pieces of 
apparatus, and are well worth looking into, if not adopting. 





Ir the scientific literature of America is 
somewhat scanty, and not remarkable for 
a frequent publication of papers of high 
academic interest, it is certainly rich in very readable and 
popular matter. Two characteristic papers have recently 
appeared in Science, one dealing with the claims of scientific 
studies as a means of culture, and the other considering at 
great length the humanistic element iu science. In the 
latter paper, H. 8S. Carhart claims that science is entitled to 
be treated as one of the humanities—the term being used in 
the sense in which sit was applied by the apostles of the 
Renaissance during the middle ages. Scientific studies 
make a draft upon the imagination, and this aspect allies 
them to art, literature and music, and it is an unfruitful 
science which has not been enriched by the imagination. 
Probably the interesting and intricate subject of electricity 
is indebted to a very great degree to the imaginative faculty 
of the great discoverers in this field. Science fosters human 
and ethical interests. It compels the restless struggles after 
ideals. Hence the scientific worker studies sources of error 
and strives to eliminate them. In some respects science is 
more humanistic than the humanities. It is especially so 
when it illustrates and emphasises the reign of law, clearing 
away the mystical and the fortuitous, and giving us instead 
the or lerly and progressive sequences of natural phenomena. 
We cinnot help being in accord with the practical, though 
we Clain to be with C. E. Bassey, when he protests against 
the notion of the money-getting value of science as con- 
trasted with the culture value of the older studies. This 
view is universally held, and it is not surprising that dazzled 


The Study of Science 
as a Means of Culture. 





and bewildered by the splendid achievements of science in so 
many fields of human industry, men have become material- 
istic and have set up science as their educational godders, 
Against such merely utilitarian views it is necessary to make 
a strong protest, for a man may as profitably pursue science 
for its culture value as he who with the same object studies 
the classics, literature, history, and mathematics. A man is 
made a better man, and not merely a more efficient money- 
making machine by the study of science. Quickness and 
accuracy of observation are developed, ard both eye and 
hand are trained to be the ready servants of the alert mind. 
Above all the mind is trained to accurate generalisation from 
secure data, and to an indefinite suspension of judgment in 
the absence of sufficient evidence. The proper pursuit of 
science should develop a judicial state of mind towards all 
problems. Indirectly the pursuit cf science leads to a higher 
appreciation of Nature, and this is surely evidence of its 
culture value? Asa man begins to grasp the meaning of 
natural phenomena, his appreciation of their beauty and 
grandenr is increased. He is led to entertain broader views, 
and at the same time to see more clearly the relations of part 
to part. Finally, he is led toa proper appreciation of his 

lace in Nature, and though humbled by the certainty of his 
individual insignificance in the vast organisation of the 
Universe, he is strengthened by the equal certainty that in 
his race he is the inheritor of all that makes for progress 
and advancement. The study of science can do all this, and 
surely, therefore, it can take rank, as regards its culture 
value with any and all of the older studies. In addition it 
possesses an immeasurably greater practical value. 





Iv appears that when the “ enterprising 
vice sthe Berelar DUrglar” goes a’burgling now-a-days, he 
is much more completely equipped with 
the implements of his trade than was Mr. Bill Sykes ; the 
dark lantern, the jemmy, and the horse pistol give place to 
implements which would be no disgrace to a scientific work- 
shop. This, of course, is in the nature of things, it would be 
odd if the profession did not march with the times; evolu- 
tion is no respecter of persons, and the burglar cannot escape 
the operations of a universal law. Two or three years ago 
our American contemporary, the LHlectrical Engineer, called 
attention to the desirability of using an electric current for 
the purpose of opening the so-called burglar-proof safes. 
It began to dawn upon those who called themselves “ safe 
men” that their productions were open to the assault of 
modern burglars possessing a scientific knowledge of high 
explosives. They thought they had baffizd this type of 
burglar when they designed those double cased safes which 
possess acoustic properties, making the firing in an open room 
of even an ordinary charge of explosives a dangerous proceed- 
ing. But the ingenious burglar was not to be outdone. He 
forthwith began to consider how he might use electricity 
upon an explosive resisting safe. It is now a comparatively 
easy matter to get round such precautions as are commonly 
adopted. The writer in the Electrical Engineer states that 
he recently witnessed experiments in which an arc of 40 to 
50 volts, with a current of 300 to 500 amperes, penetrated, 
in three to ten minutes, safe walls 3 to 6 inches thick. It 
would seem that no construction can resist the concentration 
of heat which is obtainable by means of the electric arc. 
The hardest steel is penetrated as easily, even more easily, 
than the softest iron, whilst the cast-iron metals used in the 
so-called invulnerable safe, melts and runs like water, making, 
from its very nature, an easier safe to open than those built 
of the raw material, which remains plastic under a high 
degree of heat, and has not the tendency to flow from the 
arc and leave an entirely unobstructed passage. In some 
amateur safe breaking, which the writer undertook, he 
succeeded readily enough in opening a hole quickly, and 
without any undue noise, thus enabling the contents of the 
safe to be extracted. However, Similia similibus curantur, 
and it should not be at all difficult to devise an electrical 
alarm affording an effective means of protection from aD 
electrical attack. 
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PROTECTIVE DEVICES FOR TRANS- 
FORMERS. 


AN interesting paper on the above subject was read recently 
before the North-Western Electrical Association at Milwaukee, 
by Mr. Herbert C. Wirt. The object of the paper was to 
call attention to several protective devices which have been 
designed to render the transformer absolutely safe, and to 
suggest some precautionary measures which should be used 
by managers of central stations. The devices employed in 
the States were described, and several transformer failures 
were instanced as showing what had to be guarded against. 
The cases which have occurred where the primary current 
has passed to the secondary wiring, says Mr. Wirt, are com- 
paratively few; still they have been sufficiently numerous to 
warrant the taking of greater precaution to prevent the pos- 
sibility of fatal accidents. 

From the reports issued by the electrician of the National 
Board of Fire Underwriters, it would appear that the failures 
have been mostly caused by lightning striking aerial high 
pressure conductors, a condition of things which is not likely 
to occur in this country. The breakdowns occurred during 
lightning storms, and the transformers were burnt out, not 
by the alternator current, but by electrical discharges, due to 
the disturbances of the atmosphere. It is therefore neces- 
sary, concludes Mr. Wirt, to have a transformer insulated to 
stand such discharges, rather than to stand the alternator 
potential. In the early days of transformer construction, the 
author remarks that the insulation was not designed to stand 
any definite voltage in excess of the alternator voltage. In 
the States a transformer was supposed to be properly made 
if it did not burn out when tested on the alternator; it 
would just stand about 3,000 volts, whereas the majority of 
transformers manufactured during the past year are made to 
stand a test of 5,000 volts between primary and secondary, 
and one manufacturer, it is said, has brought up his standard 
insulation to near an alternating pressure test of 10,000 volte. 

As the author very properly implies, it is absolutely useless 
to test the insulation of transformers with low voltages, 
Nothing short of putting the transformer into circuit with 
a difference of potentials 50 per cent. in excess of that at 
which it is to work, is effective. One well-known firm in 
this country—we refer to Johuson and Phillips, of Charlton 
—makes a practice of testing every transformer at twice its 
normal working pressure, under which conditions a fault can 
scarcely escape detection. Testing insulation with 500 volts 
or so by one of the usual methods, affords little clue as to 
what will happen with a pressure of 5,000 volts on the 
primary and 50 horse-power behind it. 

On one point Mr. Wirt lays great stress, and as regards 
this, it appears that experience here and experience in the 
States are entirely at variance. He points out that in none 
of the cases of breakdown to which he refers was the trans- 
former case filled with oil, and he further remarks that “ oil 
should be always used to insulate transformer windings, as a 
high potential current will jump a space in air five times as 
great as in oil.” “The oil,” he says, “ keeps the air from 
the coils, and prevents oxidation of the insulation material. 
The air in a transformer not insulated with oil is heated and 
expanded from the coils, and when the transformer is cooled, 
air containing moisture can be drawn into the coils.” Now, 
while the good insulating qualities of oil may be admitted, 
and while the drawing of moisture-laden air within the 
transformer case cannot be regarded as other than an evil, 
it must be confessed that the use of oil for transformer in- 
sulation has been a failure in this country. The firm before 
referred to, after trying it for ordinary lighting work, and 
also for transmission of power work, has given it up, and it 
18 no secret that at least two other transformer makers have 
found the results due to using oil disastrous. 

We should very much like to know why this is. Oil is 
used with success in America and on the Continent; why not 
here? We believe that the very same oil, purchased from 
the same stores on the Thames, has failed here and succeeded 
in Switzerland. How the respective lots were treated from 
the time they left the Thames till they found their way into 
the transformer cases we do not know, and we should be very 
pleased if the manufacturers who use oil would throw some 
light on the subject. Amongst other things, how is the oil 
treated before use, what is its analysis, to what temperature 
1s it allowed to rise in using? Whatever the cause of failure, 





our manufacturers have apparently abandoned oil in favour 
of air, with calcium pots inside the cases. Though after a 
time they would, no doubt, get up to the ways of oil, 
experience, when it means burning up transformers, is costly, 
and on this account they do not seem to be inclined to 
pursue the matter. 

Mr. Wirt describes in his paper the Cardew device used in 
Great Britain, and Elihu A seiner device used in the 
States. Both are very similar in arrangement, and are 
employed to effect the same object, that is, ground the 
secondary automatically when the difference of potentials 
between ground and secondary exceeds about 300 volts. 
These, with the ground shield consisting of a sheet metal 
covering placed in the transformer circuit between primary 
and secondary constitute the principal devices for the pro- 
tection of the consumer, but it must be remembered that 
in no sense do these devices protect the transformer itself 
from the effects of lightning. The Cardew and Thomson 
devices do not make any difference to the transformer so far 
as its lightning resisting qualities are concerned, but the 
ground shield appears to’ be a positive source of weakness. 
If the transformers are constructed to stand a pressure of 
10,000 volts between primary and secondary, it is certain 
that they can only stand something less than this—probably 
half—between primary and ground when provided with the 
‘ground shield. Accordingly we find the engineer in charge 
of the Elizabeth, N.J., station, stating “ that though prevent- 
ing the primary current connecting with the house circuit, 
and thereby endangering life, the ground shield seems to 
create more of a tendency for the lightning current to burn 
out the transformer.” The lightning arresters at Elizabeth 
have gaps which can be bridged at 8,000 volts between line 
and ground, whereas the transformers are insulated between 
the primary and shield for only 5,000 volts. It is easy to 
see that the lightning would prefer to go to ground vid the 
ground shield rather than wd the arresters, and the point 
here is that were the ground shield removed, and either the 
Cardew or Thomson apparatus substituted, the lightning 
might be expected to make its way to ground by the arrester 
rather than by the transformer. It is fortunate that light- 
ning troubles are unknown on this side; for ourselves we 
cannot call to mind a single transformer burn-up traceable 
to lightning. 





STATIC GROUND DETECTOR.* 





GENERAL INSTRUCTIONS FOR USING AND INSTALLING. 


THE new ground detector, manufactured by the Stanley 
Electric Manufacturing Company of Pittsfield, Mass., is 
essentially a differential static voltmeter, made up of four 
vanes fixed to a base, and a movable vane carrying an index, 
or pointer. The movable vane is made of sheet aluminum, 
mounted on a shaft, and held centrally by two jewelled bear- 
ings between the fixed metal vanes. The diagonally opposite 
fixed vanes are connected in pairs, and each pair is statically 
charged from one pole of some source of electrical supply. 
The movable vane, which is connected to “earth,” is induc- 
tively acted upon by each pair of fixed vanes, so that the stress 
produced by each is equal, but opposite. The movable vane, 
in consequence, takes a position equally between the fixed 
vanes, which position is, theoretically, the same, whether 
the instrument is charged or not, and is the position of 
“no ground,” the pointer pointing to the zero of the scale. 

If one pair of fixed vanes and the movable vane are elec- 
trically connected, they are charged of like character from 
one pole of the source, the other fixed vanes being charged 
of opposite character from the other pole. The action of 
the similarly charged vanes is to repel the movable vane, 
while the action of the other fixed vanes is to attract it. 
The two forces acting in the same direction, the movable 
vane takes the position entirely within the oppositely charged 
vanes; the pointer pointing to the side of the similarly 
charged vanes and pointing to the position of “ ground” for 
that side. 

The static ground detectors are made in three types, as 
follows :— 

Type A, for use on any two-wire or four-wire circuits of 
any electromotive forces over 500 volts and under 5,000 
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volts, and for three-wire, three-phase circuits of the same 
voltages. 

Type B, same as type A, except for electromotive forces 
of 5,000 volts and higher. eat 

Type ©, for use only on three-wire, two-phase circuits, 

and for electromotive forces over 500 volts and under 3,000 
volts. 
The general appearance of all instruments is the same, 
differing only in detail. There is no connection through 
any of the instruments between the line wires or between 
either of the wires and earth. It is not necessary to first 
introduce a temporary ground on the line in order to test for 
an existing ground, the characteristic defect of the old forms 
of ground detectors. This feature is of great importance, 
as it insures greater safety to linemen, and lessens the possi- 
bility of short circuits in the instrument itself. 

The instrument consumes no energy, and may be left con- 
tinuously in circuit, indicating grounds as soon as they occur. 
An instrament for each circuit may therefore be used to great 
advantage. 

In places where severe lightning storms are frequent, and 
where the line is not adequately protected by lightning 
arresters, it is advisable reas a entirely the ground 
detector or open the “permanent ground wire” during such 
storms. 

pe A is mounted on a separate marble base or directly 
on the switchboard. It is entirely covered by a case of plate 
glass, and all parts are perfectly insulated from the opera- 
tor. In setting up the instrument it is n to see that 
the shipping attachment is removed, so that the pointer swings 
freely, and that the instrument is level, so that the pointer 
will stand at zero when at rest. The line wires are con- 
nected by small terminal plugs, through removable fuse 





blocks on either front or back of the instruments, to the 
fixed vanes. By inserting a commutating switch between 
the line wires and the instrument it may be transferred 
safely and quickly from one phase to another, or to any one 
of any — of slightly 

iffers slightly in construction from type A, in 
thet tan line wires are connected to a primary abet vanes, 
which are behind the visible fixed vanes, and are separated 
from them by large plaques of hard rubber and mica. The 
visible fixed vanes are charged inductively from the prim: 
vanes instead of directly from the lines. This type of instru- 
ment is mounted on a mahogany base, in which are embedded 


the primary vanes and the mica plaques. This construction ~ 


secures perfect insulation for very high voltages, while in 
general appearance and in action the instrument is the same 


as type A.: 
ype ©, ground detector, in construction and in appear- 
ance is practically the same as type A, differing only in having 
the vanes connected to the outside wires ty cut away. 
It is stated that this is the only ground detector that will 
work eee on a three-wire two-phase circuit, as all others 
always indicate “ground ” on the middle wire, whether there 
18 one or not, on account of the unequal electromotive forces 
between the wires. The relative potential of the middle 
wire of a two-phase circuit is dependent upon the capacity 


_be no danger from the wiring, and that t 


with respect to the earth, and this, in turn, upon the extent 
of the lines and their distance from the earth. For very 
short or very long lines, therefore, special adjustment may 
ke necessary in order to make the instrument indicate cor- 
rectly, but generally the standard type C instrument will 
meet all requirements, and is furnished unless special instruc- 
tions are given. 

Fuse wire used for all ground detectors is the well-known 
platinum-silver wire used in Cardew voltmeters. All ground 
detectors are properly fused before leaving the factory, and 
an extra length of fuse wire is furnished with each. If 
more is needed it can be obtained from the factory or from 
any electrical supply house. The ordinary lead fuse should 
never be used. 





INSURANCE AS AFFECTED BY ELECTRICAL 
CONSTRUCTION.* 


By G. 8. McLAREN. 








In giving a paper on electricity as viewed from an iosurance 
standpoint, I desire briefly to discuss the position taken by 
the underwriters in pn to its use, and to mention a few 
of the greatest dangers to be avoided. Immediately that 
insurance is suggested as a subject, either for conversation 
or as the topic of a paper, there arises a loud and’ prolonged 
wail against these grinding, far-reaching. monopolists. 
The trouble with us all is that each thinks everyone else 
is making too much money and that he is making too little. 
The insurance companies do the same as any commercial 
house. They try to write a large number of risks, and 
probably owing to the peculiar nature of their business they 
protect it more than any other organisation. It is for these 
reasons that insurance companies have organised an electrical 
inspection department, trusting that by so doing they will 
benefit the insured, and therefore better protect themselves, 
It seems to me that the more insurance companies insist upon 
good, practical, safe wiring, and use of electrical apparatus, 
the better it will be for the central station owners, the supply 
men, and all concerned. 

Let us take first the benefit to the station owner of a care- 
ful inspection of electrical equipments. When a building is 
being wired he does not have A @ man constantly watch- 
ing the work to see that it is done correctly, but when the 
time comes to connect the installation to his system, he 
simply inquires if the work has been sgerenee by the under- 
writers, and upon an affirmative reply, the connection is 
made. But that is only the beginning ; he knows that the 
building is: inspected ever so often; he knows that there is 
some one constantly on the lookout for trouble and defects 
over his entire system, and even watching the work of his 
own men, and many a leak and many a canse for serious 
trouble is brought to the notice of station owners by in- 
surance inspectors. 

And how evident it is to us all that the less trouble there 
is on an electrical system, the cheaper it can run. If the 
mains and branches throughout the building are large enough 
to amply carry the current, and if there is no leak in the 
insulation, you can certainly furnish cheaper and more satis- 
factory light. 

Then again, the person erecting a building receives a great 


‘benefit from the underwriters in the electrical line, as well as 


in many others. He knows in the first place that there will 

he work will be done 
according to the most approved ideas. He has, gratis, some- 
one who watches his contractors and their workmen, and who 
is constantly looking out for his interests, and he always has 
the satisfaction of knowing his equipment is thoroughly sur- 
veyed at least once a year. Even the supply man and the 
contractor (provided they sell good material, and do good, 
careful work), are aided by the insurance companies, for the 
underwriters are always ready to recommend the best goods 
and the most reliable workmen. 

I would like to ask if, as an association, we cannot do 
something to raise the standard of electrical work and elec- 
trical workers. Why should there not be as severe a law in 
regard to the efficiency of electrical workers as there is con- 
cerning plumbers? Why should contractors be allowed to 

* Abstract of a ye before the North-Western Electrical 

iation, January » 22nd, 1897. 
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hire small boys to do a man’s work? Many people consider 
that the greatest danger to be avoided is the possibility of a 
direct short circuit. I do not believe this is true, for it has 
been my experience that short circuits almost invariably take 
care of themselves, hy immediately blowing a fuse, or melt- 
ing one of the wires, and thus cutting off the current. 

More important points in wiring are the correct location 
of fuses, the grounding of wires, the wiring of fixtures, the 
use of flexible cord, and the placing of inflammable material 
near electrical apparatus. Let us discuss them briefly in the 
ordér mentioned. 

Cut-outs should be centrally located, of easy access, and 
entirely separated from inflammable material. They should 
never be scattered promiscuously throughout a building. 
Then where a wooden cabinet is used to hold cut-outs, you 
will often see the back and sides of the cabinet lined with 
asbestos, while the door, which closes almost against the fuse, 
is left bare. I do not believe in even placing fuses in the 
canopies of fixtures, or in rosettes for cord drops, especially 
not in damp places. 

Slow leaks and the grounding of wires on gas and other 
pipes cause a considerable loss each year. They do not take 
sufficient current to blow a fuse, but instead either form an 
are or slowly work on the surrounding substance until they 
have become thoroughly charred and at last ignited. 

I have as yet failed to find an entirely satisfactory wire 
and insulation for fixture work. If some manufacturer 
would introduce an insulation of small diameter, which could 
not be easily cut, and was still moisture proof, it would find 
& ready market. The fixture men should use more care that 
all burrs are removed from the fixture stems, that the insula- 
tion is not peeled from the wire by drawing it through the 
fixture, and that their joints are correctly made. 

The use of flexible cord in electrical wiring is a matter of 
much concern to the underwriters. The number of fires 
caused by its use is surprising. We are now advocating the 
use of a cord with a solid rubber insulation of at least 
3s Of an inch in thickness, which in turn shall be covered 
bya braid. The principal troubles with cords occur in show 
windows and in draping designs in stores. Electric lights 


certainly look very pretty peeping out from under a mass of © 


cotton batting or from a pile of ribbons, but that such use 
of them is dangerous few seem to realise. The danger 
arises from three sources, namely, bad insulation of wire and 
defective strand ; 
defective lamp 
sockets, and direct 
heating effect 


Several examples 
of the latter were 
mentioned. 

There are many 
more points in the 
use of electrical 
apparatus which 
cause trouble and 
which might be 
brought up for 
discussion, but I 
think four-fiftls 
of the electrical 
fires originate from 
those mentioned. 

In closing I 
would like to 
epeak of the actual 
insurance of build- 
ings and the effect 
electrical: wiring 
and apparatus bear 
on the “make up” 
of their rates, 
To explain more 
fully I will briefly give an outline of how rates on buildings 
are determined. First please understand that bu‘ldings are not 
tated by any mere guesswork ; they are compiled by carefully 
consulted, accurate tables which have been deduced from statis- 
tics taken of all fire losses that have occurred for many . 

To illustrate this, the basis rate on a four-story building, 
Whose afea is not over 3,000 square feet, is 55 cents. If the 








building has a larger area, we add 5 cents for each 1,500 
square feet, or fractional 500 square feet. If the building 
has deficient walls, 5 cents is added for each story where they 
are deficient. Ten cents is added for a shingle roof, and 
5 cents for wooden cornices. For skylights, well-holes, and 
stairways we add 5 cents each, and for elevators 10 cents. 
Adjoining buildings cause an exposure rate of from 5 to 20 
cents, or even higher, to be added. To all this is added a 
rate for the occupancy. Then the improvements on the risk 
are considered. Ten cents are taken off for electrical alarm 
connected with fire department, 5 cents for combined stand-pipe 
and ladder, 10 cents for automatic hatchways, 20 cents for 
watchman and clock, &c. The deficit rates are then added, 
and from them is deducted the sum of the amounts taken off 
for improvements. The result is the rate charged. 

As electricity is comparatively a new feature in insurance, 
there are comparatively few statistics in regard to losses from 
its use, 8o it would be almost impossible to state how much 
increase should be added to the rate on a risk where, for 
illustration, a wire is used instead of the best 
grade of rubber insulation, or when no spark arresters are 
placed on the are lights. Moreover, it would necessitate 
large tables and considerable trouble to add or deduct very 
small percentages from a risk for every defect or improve- 
ment in electrical apparatus, therefore it has seemed best to 
have a standard or set of requirements governing all elec- 
trical equipments, and to require that this standard be 
strictly enforced. Where it is not carried out, the insurance 
is cancelled. There are a few exceptions to this rule, viz., 
where the general condition of the plant is not good, a 
decided increase is sometimes added, instead of the whoie 
insurance being cancelled. This more frequently is done in 
smaller towns than in large cities. Then where a 500-volt 
current from the trolley wire is used, 1 per cent. is added to 
the regular rate. 





A CENTRAL STATION OF ONE UNIT. 


THE small and compact central station plant shown in the 
illustration, which we have reproduced from the Western 
Electrician, is the property of the city of Ames, Iowa, and is 
used to supply the town with incandescent and arc lighting, 
the latter for both street and commercial illumination. One 
unit, and that a 
. medium speed en- 
: gine and alterna- 
tor, supplies the 
current for all 
lighting purposes, 
and it is pro 
to supply motors 
from the same 
mains, as de- 
manded. It con- 
sists of a 75 kilo- 
watt Westing- 
house quarter- 
phase 1,100 volt 
alternating cur- 
rent generator of 
the engine type, 
direct-coupled to 
an ideal 14 by 14 
inch simple en- 
gine, operated at 
300 revolutions 
per minute. There 
are also two 66 
by 16 inch boilers, 
with heaters, 
jumps, &c. 
. ia this dy- 
namo, residence 
and commercial incandescent lighting and street incan- 
descent lighting, by ten 100-volt lamps in series across the 
— mains, is supplied. The town has also 15 Westing- 
ouse alternating current constant potential arc lamps for 
street use, run from separate converters. The same lamp 
is also used commercially. 
The switchboard consists of two marble panels in steel 
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frames, with marble and plate-glass instruments, and one of 
the new Shallenberger integrating ag: watimeters for 
measuring the output of the station load. This is considered 
to be the finest central station of its type in the state of Iowa, 
being the firat direct-connected alternator to high or medium 
speed engine in the state. 

The Westinghouse new style OC. S. converters are used 
throughout. The entire plant has a primary voltage of 1,000 
and a secondary voltage of 200 or 100. The converters are 
of larger size than usually used in this size station, very few 
small ones being used. 











NOTES ON THE ELECTRIC LIGHTING OF 
FORT WILLIAM. 





Fort WILLIAM, a town in the county of Inverness, has a 
resident population of between 2,000 and 3,000 inhabitants. 
In the summer it is much frequented by tourists and others, 
who make it a centre for visiting the West Highlands, and 
also for those who wish to climbe'Ben Nevis, the highest 
mountain in the United Kingdom. 





drawn up. A company—The Fort William Electric Light 
Company—was then formed, and the work commenced. 

The water-power used is obtained from the River Kiachnisk, 
at a point some three miles from Fort William. The river ig 
a rapid running one, with a series of small falls, so in order 
to get the highest possible head of water for the turbines, a 
dam was built at some distance up the river, and the water 
brought down in an open lade or mill race for a distance of 
some 1,400 yards. 

At the end of the lade there is a suitable catch-pit, pro- 
vided with an overflow, and a steel pipe some 20 inches in 
diameter is led from this point to the turbine house, close to 
the river bank, giving a total head of water of some 120 feet 
on the turbine, of which 100 feet acts by pressure and the 
remaining 20 feet by suction. 

The water in the lade has a mean velocity of 3 feet per 
second, and the discharge of the lade about 900 cubic feet 
per minute. 

The turbines (two), of the “ Vortex type,” are of 60 H.P. 
each, and were constructed and port os Messrs. Gilbert 
Gilkes & Co., of Kendal. 

The dynamos (two) were supplied by Messrs. Laurence, 
Scott & Co., of Norwich, being specially built to run with 
little attention. The armatures are wound with two distinct 











View or TRovuaHine or “LaDE.” 


Since the opening, some two years ago, of theyWest High- 
land Railway, whose terminus it is, Fort William|has ‘awakened 
from an old world village into a more modern town. The 
gas supply, which, since its first start, had always been un- 
satisfactory, was one of the first things that had to give way 
to a more up-to-date and better means of illumination. 

Last winter matters came to a crisis as regards the pro- 
vision made for the public lighting, and also the private 
supply, for the gas failed altogether. The Commissioners 
were obliged to resort to oil «lamps, which were hung upon 
the existing gas standards, and the churches, shops and 
private houses used paraffin lamps. 

Some time previous to this Mr. R. Frederick Yorke, 
A.I.E.E., who had lighted up several large houses in the 
. West Highlands with the electric light, by means of water- 
power, had gone into the matter of the electric lighting of 
_ the town. Owing, however, to various difficulties at that 
time with regard to the water rights, the scheme had to be 
abandoned, He, at the crisis mentioned, came forward with 
another scheme, and as the proprietors of the water offered 
exceptional facilities, the ‘necessary agreements were soon 


windings, in separate slots on the core. The main windin 
is taken to a large commutator, where the voltage is 500 ant 
the current 90 amperes. The second or smaller winding is 
taken to a small commutator at the other end of the armature, 
the voltage being 120 and the current 12 amperes. The lower 
voltage current is used for exciting the field magnets and for 
lighting the turbine house, and so avoids fine wire being used 
for the winding of the F.M. coils, and making the possibility 
of a breakdown in the insulation improbable. 

The turbines and dynamos are direct coupled, and run at 
600 revolutions per minute. The coupling used is a flexible 
one, and so does away with heating due to the machines 
getting out of alignment. 

As the turbine house is over three miles from the town, 
overhead wires are used. These consist of a stranded wire 
19/13 S.W.G. fixed to Langdon corrugated insulators on poles 
placed 60 yards apart. a 

At Fort William a substantial house is built containing 
the accumulator cells, switchboard room and stores, &c. The 
accumulator consists of a set of 164 cells of the E.P.S. 
central station type. The battery is charged in series, but 
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for distribution the three-wire system is used, the centre wire 
of which goes to the middle of the battery and is earthed. 

The switchboard of enamelled slate has two sets of 20-way 
cell regulating switches with instruments showing the cur- 
rent going out to the different circuits. 

In order to balance the discharge and so keep both sides 
of the battery the same, two-way switches are provided, so 
that the town incandescent lights can be switched on to 
either battery as desired. 

Distribution.—This is effected by both underground and 
a wires on the three-wire system, 150-volt lamps being 


The underground circuit is taken through the main 
street of the town, supplying churches, hotels, shops, &c., 
on the route. This cable (Messrs. Walter T. Glover & Co.) is 
insulated with diatrine, lead-covered, and double steel 
armoured. Connections with these cables arefmade at man- 
holes placed at suitable distances apart. 

Alongside these cables a 4-inch earthenware pipe is run, 
and opposite each consumer a special pipe is put with a 
cover and a side opening, so that connection is made in the 


equivalent of 3,000 8-0.P. lamps. The company com- 
menced to supply the electric light on August 1st last year 
(1896), the current being very rapidly taken up, consumers 
coming on as fast as they could be wired and connected ; 
there being amongst them six hotel«, three churches, the 
Belfort Hospital, the Court House, and also the prison and 
all the principal shops and dwelling houses. 

The water-power has never given any trouble during the 
last severe winter, and the result of the working of the 
installation for the past six months has given great satisfac- 
tion, both as regards the public and the private lighting. 

Mr. Yorke’s aim is to render the working arrangements as 
simple and automatic as possible. In this he may claim to 
have succeeded, when it is stated that a crofter who had 
never seen anything of the sort was able, after a week’s 
tuition, to take charge of the electric and water plant in the 
turbine house. He is in communication with the engineer 
at Fort William, who instructs him when to start and stop 
running the machinery. Beyond this, all that is necessary 
pn occasional inspection to see that all is in working 
order. 











Visw or Torsine House anp Brivcs over Riva. 


manhole : the house-main is drawn into this pipe, and enters 
the consumers’ premises by the pipes mentioned above, thus 
avoiding numerous joints in the main cables. 

The overhead wires are used for supplying the houses and 
Villas situated at each end of the town. 

The meters used are supplied by Messrs. Laurence, Scott 
and Co., Norwich, and the system by which the consumers 
are charged is known as the “ Norwich ” system*—i.¢,, the 
price per unit is 9d. from one hour before sundown to nine 
o'clock at night, and from that hour until an hour before 
sundown the following day the charge is 44d. per unit, thus 
giving great encouragement to the use of the current during 
the period of light load. 

The public lighting consists of six arc lamps in the 
principal street, three being of the ornamental overhung type, 
two (being presentation ones) fitted at their base with drink- 
ing troughs for horses, and one with a fountain. The side 
streets and lanes in the burgh are lighted by incandescent 
lamps of 82 and 16 O.P., for which the old gas standards are 
utilised, with the addition of an ornamental top globe. 

The number of lamps connected up to date amount to an 





_ * See Exzcrrican Review for October 30th, 1896. 





The whole of the work has been designed by Mr. R. 
Frederick Yorke, who also holds the appointment of manging 
director of the company. Mr. H. Wilson Bagot, A.I.E.E., 
has been Mr. Yorke’s assistant, acting as resident engineer. 

Mr. Duncan McNiven, jun., solicitor, is the secretary of 
the company. 

Yorke’s patent tubular system, described some years ago 
in the Review, has been used throughout for wiring 
consumers’ houses, permission being granted by the Board 
of Trade for its use, which involves the earthing of the 
middle wire at each house. 

The installation is interesting as being the first town in 
Scotland to be lighted by means of water-power; and the 
success of Fort William should help to encourage other 
towns where water-power is available to adopt electric light- 
ing on this method. 





- srormanes 





The Institution of Electrical Engineers.—On Thurs- 
day, March 11th, 1897, a paper will be read on “Some 
Repairs to the South American Company’s cable off Cape 
Verde, 1893 and 1895,” by H. Benest, Associate. 
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REVIEW. 





Submarine Cable Laying and Repairing. By H. D. Wiz- 
KINSON, M.I.E.E. London: The Hiectrician Printing and 
Poblishing Company, Limited, Salisbury Court, Fleet 

- Street, E.C. 
(Continued from page 462, Vol. 39.) 

In our last remarks concerning this book, we embarked on 
reviewing the electrical portion. In doing so, it was neces- 
sary to point out that, particulars regarding copper, the con- 
struction of the conducting wire, the preparation of gutta- 
ea (by Willoughby Smith’s method, &c.,), and vulcanised 

ndia-rubber, besides the methods of core manufacture, might 
suitably have been dealt with at greater length — more 
especially as literature.on the above subject is somewhat con- 
spicuous by its absence. 

We have now to add, by way of preface, that (as the 
author points out) no attempt is made at dealing with the 
working of cables, with regard to the various forms of siphon 
recorder, automatic transmitters, &c. The latter has become 
quite a study of its own within recent years. Thus we are 
furnished with the masterpieces in the way of mechanical trans- 














is extremely low for core of 107 lbs. copper to 140 lbs. gutta- 
percha per nautical mile. In any case, this would be no use 
as a basis for comparison without the average bottom tem- 
perature being stated. 

After giving other examples, Mr. Wilkinson remarks (on 
page 283), “the K R constant per knot in modern Atlantic 
cables is nearer 0°7, giving a working speed of about 
86 x 3 = 48 words per minute on 1,800 knots, which 
is attained by curb transmitters.” It does not, however, 
appear very clear from this general statement which core 
the author refers to. If this alludes to that of the last 
Anglo-American cable (of 1894), then the above calculation 
is not quite consistent with that on page 292, where the 
length of the 1894 Anglo is given as 1,847 nautical miles, 
OR per nautical mile (with 100°7 per cent. conductivity) 


as 1°682°, and electrostatic capacity per nautical mile as 
0°420, all of which is said to result in a speed of 47 to 48 
words per minute, with an average bottom temperature of 
85° F. Taking even the lowest of these figures (47 words 
per minute) with the above mentioned core, the correspond- 
ing speed on 1,800 nautical miles would be 494].words per 
minute under precisely the same conditions. 


View oF ToRBInE anD Dynamo.—Fort WILLIaM. 


mitters (modifications of that of the late Sir Charles Wheat- 
stone for landlines), due to Messrs. Taylor and Dearlove, 
Messrs. Muirhead, Mr. P. B. Delany, Mr.T. J. Wilmot, and Mr. 
Charles Cuttriss, amongst others. As Mr. Wilkinson remarks, 
to deal with these would require much more space than was 
available. The author, however, deals fairly completely with 
most of the up-to-date methods of testing, aad, to a certain 
extent, with the main instruments in use. 

Turning again to Chapter IV., on “ Design and Manufac- 
ture,” we have already pointed out that the question of the 
temperature and pressure which a cable will experience when 
laid, only approximately enters into the question of the type 
of core to be determined on for giving the required working 
speed. Had it been otherwise, however, a mean bottom 
temperature of 53° F. (see page 273) would not go with a 
mean depth of 1,800 fathoms, where the temperature would 
be more likely to be 86° F. 

In the example given on the same page for the speed on 


an existing cable, the capacity given (0°28 per nautical mile) 





With reference to the calculations on page 281, we would 
suggest that 102 per cent. is too high a value at the present 
moment to assess for the average conductivity of copper wire 
supplied for submarine telegraph p thongh aware, of 
course, that a large proportion is over the existing standard 
furnished by Dr. Matthiessen in 1861. Samples of copper 
wire sometimes give a conductivity up to 105 per cent., but 
98 is usually all that is specified for, and 100 per cent. (some- 
times required by the Post Office) is probably quite the limit 
which it would be safe to guarantee. ; 

Again, on the same page, the author associates a capacity 
of 0°322 microfarads per nautical mile with a core com 
of 410 lbs. copper to 410 lbs. gutta-percha. This seems to 
us to be much too low a figure for these weights. Taking 
the particulars given of the 1894 Anglo for constants and a8 
a standard, eee . per nautical mile would have a capa- 
city of at least 0°355 microfarads per nautical mile. _ 

he result of these modified values would be to assign 4 
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speed to the above core of 33°75 (5-letter) words per minute 
for a length of 1,800 nautical miles, at an average tempera- 
ture of 35° F., instead of 41°4 words, the speed arrived at 
for the same from the data furnished on page 281. 

The aathor refers to a communication of Mr. Charles 
Bright, F.R.S.E., concerning the physical nature of the effect 
of pressure and temperature on gutta-percha and India- 
rubber, and of the consequent changes produces on their 
electrical resistance. Mr. Wilkinson then says: “At the 
low temperatures prevalent in great depths, both gutta-percha 
and India-rabber considerably improve in resistance, and 
both are practically imperishable under water at low tem- 

ratures; but in shallow water, where the temperature is 
not very low, and the pressure not very great, the resistance 
of api gr can be more relied upon.” Surely it is just 
under such circumstances that India-rubber more favourably 
compares with gutta-percha. 

In another part of the book the author dilates further on 
the behaviour of gutta-percha and India-rubber respectively 
under various conditions, and quotes from Mr. O. Bright’s 
engineering and electrical report on a certain subterranean 
cable system, whilst alluding to the latter’s terminal device. 
The Eastern Company’s landline method (due to Messrs. 
Clark, Forde and Taylor) is also dealt with here. 

With reference to the electrical instruments employed in 
testing and signalling through submarine cables, the author 
makes one or two % 3 In describing the Universal galva- 
nometer of Mr. H. W. Sullivan, he speaks (page 239) of it 
being “ magnetically shielded by a cover similar to the 
Thomson marine galvanometer.” On the contrary, one of 
the main and inherent features of the Sullivan galva- 
nometer is that whereas the suspension in the Thomson 
instrument will swing round with the ship—the soft iron 
protection notwithstanding—in Sullivan’s device no such 
magnetic screen (with its well-known objections of loss of 
sensitiveness) is involved; yet the ship can “box the 
compass” without the zero shifting by even so much as a 
hair’s breath. But perhaps the greatest advantages which 
Sullivan’s instrument has over the ordinary “Thomson 
marine,” Mr. Wilkinson has made no allusion to whatever. 
These are the extreme facility of balancing the coil to meet 
the rolling of the ship, and the length of time it preserves 
this balance at sea. Moreover, it is mainly its perfect 
balance which renders the suspended coil so steady and so 
proof against mechanical vibration. It cannot fail to be 
far easier to balance than the mirror of a marine galva- 
nometer, the disproportionality between the weights of the 
coil and its wire suspensions being so much less than the 
disproportionality between the weights of the mirror and its 
fibre suspensions. This instrament has of late come very 
—— into use (giving great satisfaction) on cable ships. 
The Silvertown Company now use it exclusively. The state- 
ment therefore on page 75, with regard to the use of the 
Thomson marine galvanometer, requires revision. Messrs. 
Weatherall & Olark’s excellent damping suspension arrange- 
ment for ordinary marine galvanometers comes in for descrip- 
tion and illustrated. This device combines dead beatness 
(without loss of sensibility) and facility in balancing. It is 
adopted for instruments on the Telegraph Construction Com- 
pany’s ships. With regard to varying resistance arrange- 
ments for adjusting at will the current passing through the 
coils of the mirror-speaking instrument, mention should 
perhaps be made of the water resistance device employed by 
the Silvertown Company. The coils of some mirror instru- 


ments in use give a total resistance well up to 2,400° 
if required. In his short reference to the siphon recorder 
instrument, we notice that Mr. Wilkinson adopts the method 
of spelling siphon with a y, such as is mainly associated with 
grocers and chemists’ labels on soda water receptacles. Its 
derivation from the Greek does not, however, imbue this 
method with the advantage of accuracy. Mr. Walter Judd’s 
plan of inserting a soft iron core in the tube of the mirror 
suspension described on 15, has lately been further ex- 
tended by Mr. J. Rymer-Jones, more particularly for use aboard 
ship during laying and repairing operations. Mr. Richard 
Tonking’s key (apparently an excellent one), and Mr. Charles 
Bright’s combination reversing and discharge key, are 
amongst the new devices-illustrated and described for ordi- 
nary testing, the latter being intended only where space is a 
special object, as in the case of a small vessel for landing and 
Tepalring shore ends, in which the testing room has also to 





do duty as a chart room. In the connections of the various 
tests for which it is used, there is also shown (as well as 
separately) the admirable key of Mr. Rymer-Jones, probably 
the most efficient and generally useful testing key of the present 
day. Amongst special keys, that of Mr. H. A. C. Saunders, 
for use in Thomson’s capacity test is now rather antiquated, 
and has been greatly improved on by that gentleman and 
others. Asa mixing key for Gott’s capacity test, that of 
Mr. W. A. Price is well described and illustrated in the book 
before us. This key (made at the Silvertown works) is an 
preparing: yg improvement on that originally devised by 
the late Mr. Frank Lambert, which used to give a deal of 
trouble in the way of unsatisfactory contacts; so much 80, 
that the test was often difficult to carry out satisfactorily in 
poe. On page 227 Mr. Wilkinson speaks of good sized 

eclanché cells with an E.M.F. of 1°6 volts, and an internal 
resistance of 5 ohms. The context shows this latter is some- 
thing more than a mis-print. It should be remarked, however, 
that, when new, the E.M.F. of a Leclanché cell is usually taken 
at 1°5 ohms, and the resistance (for this description) at 
about 0°5 to 0°7 ohms. 

In some parts of his book the author has adopted (page 
226) the legal volt, though elsewhere (page 291) the B.A. 
volt is made use of. In telegraphy, however, we have, 
practically speaking, nothing to do with energy; and the 
electrical nnits adopted are only required for purposes of 
expression and comparison. For this reason there seems to 
be no reason for departing from those of the British Asso- 
ciation, in volts as well as in resistance, &c. 

(To be continued.) 





THE “RAPID” CABLE. 





By J. RYMER-JONES. 





Tue revolution in submarine telegraphy which Prof. 
Silvanus Thompson promises in a recent communication to 
a representative of the Pall Mall Gazette, has evoked con- 
siderable surprise and criticism; and even a certain degree 
of incredulity that so remarkable an increase in speed is to 
be realised by the simple expedient of leak resistances 
between the two separately insulated conductors of a twin 
core cable. 

Although it is generally accepted that a fault or “leak” in 
a long cable, by facilitating discharge, improves the 
definition between signals, and therefore increases the speed 
somewhat, it certainly was not anticipated that “an Atlantic 
cable with three stretches, such as I have described, would 
transmit signals 4 or 5 times as quickly as the best single 
core laid; while with five it would transmit 7 or 8 times as 
quickly.” 

The stretches here mentioned by Prof. Thompson refer to 
lengths of cable containing leak resistances. 

While awaiting further particulars in the way of 
theoretical explanation and experimental proof, which will 
no doubt be published in due time, it is not surprising that 
experiments are being made, by those who have the facilities 
for doing so, to ascertain to what extent leak resistances can 
increase the speed of signalling through very long cables of 
the ordinary type. 

It does not appear, however, that the results so far 
obtained realise to any important extent the very sanguine 
expectations of Prof. Thompson. 

Thus, in an article published in a contemporary of 
January 22nd, Mr. F. Alex. Taylor, referring to his experi- 
ments with leaks distributed at different points of an 
artificial cable, says, “that the results did not warrant the 
assumption that any very great increase in speed could be 
rae for without the employment of very much larger 
battery power than is ars,“ required; the effect of the 
teake being so to reduce the potential at the points of their 
application that the received signals were relatively small.” 

In another interesting article which appears in the same 
contemporary of February 26th, Mr. A. Dearlove says that 
he “has made many trials of leak circuits on an artificial 
line, and also on laid cables constructed and worked on the 
usual system, and in both cases the results must be con- 
sidered disappointing.” 
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“The results showed that in practice the introduction of 
the leak did give improved definition, and that the resistance 
of the leak most suitable to the particular cable was from 
4,000 to 6,000 units, or about one-quarter of the total con- 
ductor resistance. With this adjustment it may be fairly 
said that the working speed was increased from 42 to 48 
letters per minute.” 

Mr. Dearlove further adds : “ It should be remarked that 
with a leak reduced to 1,000 ohms, the definition was fairly 
good, but that the signals had become too emall for practical 
working.” 

The following recorder slip may be of interest as bearing 
out the above conclusions and illustrating the effect of leaks 
on a long artificial cable. 

With signalling condensers at one end, or at both ends, it 
does not appear to make any important difference whether a 


sending condenser (60 mfds.) was shunted with 5,000° to 
bring the signals parallel with the zero line, this shunt remain- 
ing on when the five leaks were on the line in each case. 

It will be seen that low resistance leaks make the sigaals 
much smaller, so that any increased definition is discounted 
by their reduced size. The E.M.F. of the battery must, 
therefore, be increased considerably to make signals larger. 

Slip 9 shows signals with five leaks of 6,000° (see slip 4) 
increased in size by increasing the recorder shunt from 500° 
to 800°, and making them more parallel with the zero line 
by reducing the receiving condenser shunt from 5,000° to 


2,000°. This is to obtain a better comparison between the 
definition of the signals with the standard, slip 10, obtained 
without any leaks. In the latter case the recorder shunt is 
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given leak resistance be placed in the middle or near to either 
end of the artificial cable. 


This is shown by slips a, b, c,d ande obtained with a 
leak resistance of 1,000° placed respectively at 71, 72, 13, and 1° 
—see fig.—c, R total = 4,000°, capacity = 400 mfds., 
sending and receiving condensers each = 60 mfds., battery = 
45 volts. Slip / shows letters s and 0, and also figures 
5 and 0 without any leak; while elips g, h, i, 7, k, 1 and m 
show the same signals with leak resistances of respectively 
10,000, 8,000, 6,000, 4,000, 2,000, 1,000 and 500 units 
placed at the middle of the artificial cable between the con- 
ductor and earth; the shunts being the same in each case. 

Slips 2 to 7 show the effect on signals of five equal leak 
resistances between line and earth at the points /', /2, 78, /4 and 1°, 
The leak resistances are respectively 10,000, 8,000, 6,000, 
4,000, 2,000 and 1,000° units. Recorder shunt = 500”. 

Slips 1 and 8 were taken before and after the above series 
as a standard—no leak being on the artificial cable. The 


500°, and the receiving condenser shunt 6,000°. This, no 
doubt, might have been done more effectually by tightening 
or slackening the coil suspension, as pointed out by Dr. 
Muirhead in his excellent pamphlet descriptive of his im- 
proved form of the Kelvin recorder ; but in all these experi- 
ments it has been considered desirable to keep the adjustment 
of the recorder coil constant in order to get a better com- 
parison. Unfortunately, the comparison is not exact on 
account of the shunts on the recorder and receiving con- 
denser not being the same in each case. 

To what extent these results may be compared with those 
obtainable from a twin core having the conductors shunted 
at every 100 or 150 miles by high resistance leaks—as proposed 
by Prof. Thompson—may, no doubt, be open to question, but 
8o far as they are comparable they do not seem to promise 
any very great increase in speed for the twin core type of 
cable. Unfortunately for cable companies, faults are not so 
uncommon that there need be any great difference in opinion 
as to the effect of leaks on signals, and some cables might 
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even afford very favourable opportunities for experiments 
with “ distributed leaks,” It seems, therefore, remarkable 
that no one should have discovered earlier the extraordinary 
power which distributed leaks possess in accelerating speed 
if Prof. Thompson’s expectations are to be realised. 

In the case of coasting cables at any rate, the full advan- 
tage could easily be gained for through working, without 
altering the type of cable, by inserting leak resistances at inter- 
mediate stations ; and yet one does not hear of the leak prin- 
ciple having proved of any remarkably great practical benefit. 





CLOSED ARC LAMPS. 





In our number for October 25th, 1896, writes “ E. H.” in 
L’ Industrie Electrique, we called attention to the recent 
appearance in France of lamps with the arc ina closed globe. 
We have had the paper by Mr. Marks, the inventor of the 
Pioneer lamp, read before the Société Internationale des 
Electriciens, and also an article on the Jandus lamp, by 
M. C. Pierron, presented to the Alsatian Association of Pro- 
prietors of Steam Appliances, at their sitting of January 
27th. M. Pierron’s article has the inestimable advantage 
over all that has been hitherto published on the subject of 
absolute impartiality, and deserves a brief description here. 

Trials of the Jandus lamp were made with an inner globe 
of milky or whitened glass (verre laiteux), and an outer 
of ordinary clear glass. 

During these trials, the gurrent, supplied by accumulators, 
varied between 5°25 and 5°52 amperes, the total difference of 
potential between 114°5 and 116°5 volts, and the total. elec- 
trical energy between 607 and 640 watts. The luminous 
intensity in every direction varies continually with the dis- 

lacements of the arc. The maximum is often, in each 
irection, more than double the minimum. The accompany- 
ing table sums up the average of the photometric results. 
The luminous intensities are expressed in German candles. 


{ | | 








Time in hours | | Specific 
since the Mean | Mean .Mean | consumption 
commence- of the | of the | luminous | in watts 

ment maxima, | minima, | intensity. per 
of the test. | candle, 
| | oy tee ae: : 
2 1,056 | 685 871 696 
26 899 574 737 "823 
50 m7 ~—6«(|~= 430s |_—Cs888 1:055 
74 763 | 508 636 "885 
99 864 | 446 655 947 
125 | 938 | 463 700 914 
1470 945 | 498 720 "883 
Means ......0. 887 | B15 701 886 











_ Notwithstanding the considerable variations of the luminous 
intensity in a given direction, the mean spherical luminous 
intensity varies little, and by using an opal globe distributing 
the light the changes of intensity are ie appreciable than 
the figures seem to indicate, but this result is only obtained 
by sacrificing from 30 to 40 per cent. of the luminosity to 
be absorbed by the opal globe. The powdery deposit formed 
on the inner surface of the small aii causes the luminous 
intensity to vary as a function of the time. This deposit 
forms very rapidly ; it consists of an impalpable powder of 
a yellow ochre tint, which falls at the slightest touch ; 
towards the bottom of the globe it is more adherent. The 
chemical analysis showed that it is an oxide of iron, probably 
mixed with alumina. This deposit is very dense, and darker 
in colour towards the top of the globe; it gets gradually 
paler towards the bottom, where it is nearly white. This 
explains the rapid diminution of brilliancy followed by its 
revival, for, as the carbons are consumed, the arc gradually 
approaches the bottom of the globe, where the deposit, 
although more adherent, is lighter, and not very opaque. 

To compare the arc in a closed globe with the ordinary arc, 
M. Pierron used a Siemens band lamp, first surrounding 
the arc with a globe of whitened glass, similar to that of 
the Jandus lamp, but open at both ends, and then leaving 
the are naked. With acurrent of 11°5 amperes and 116 
Volts, corresponding to two lamps in series, or 58 volts per 
lamp, the electrical energy expended in the ordinary arc 
lamp is 667 watts. : 


The mean spherical luminous intensity was 1,155 candles 
for the closed arc, and 1,442 candles for the naked arc. 
The specific consumption was ‘577 watt per.candle for the 
closed arc, and °462 watt for the naked arc. With the 
same globe, the specific consumption in the closed arc lamp 
is, therefore, 53°5 per cent. greater than that of the ordinary 
arc lamp. As to the consumption of carbon, it is °239 
gramme per hour for the enclosed arc, and 10 grammes per 


. hour for the ordinary arc. 


These figures will enable our readers to form an opinion as 
to the respective values of the two systems, which, like every- 
thing in this world, have their adyantages and their dis- 
advantages. 








LEGAL. 





HooxHam v, JOHNSON. 


Tue hearing of the case of Hookham and others v. Johnson and 
others was commenced before Mr. Justice Wills, in the Queen’s 
Bench Division, on Friday last. The action, which was brought by Mr. 
George Hookham, of the firm of Messrs. Chamberlain and Hookham, 
electric light engineers, of Birmingham, against Messrs. Johnsonand 


’ Phillips, electrical engineers, for infringement of letters patent 


granted to plaintiff for inventions and improvements in electric 
light meters, attracted a great deal of interest, many of the leading 
experts and professors of electrical engineering having been sub- 
poonaed as witnesses. Mr. Fletcher Moulton, Q.C., Mr. A. J. Walter, 
and Mr. Gray appeared for plaintiffs, and Mr. Bousfield, Q.0., and 
Mr. Graham for defendants. 

Mr. FrxrcHEer Movutton, in opening the case, said the usual 
defences were made, with a number of anticipations and one prior 
user. Before he went into the litigious matter he proposed to 
explain to his Lordship what was required to form an electric meter. 
It required a wheel which should rotate at a rate proportional to the 
amount of energy supplied to the meter, the total rotation of the wheel 
being proportional to the supply of electrical energy supplied to the 
machine. That was the whole principle of mechanical electric motors. 
He had a number of electricians there, and he had no doubt that if 
he put every one of them in the box they would say that at some 
period of their lives they had had in their minds a scheme for a per- 
fect electric meter. He had had one himself, and it appeared very 
easy on paper, but was most difficult to work out, because metering 
was a thing which, if it was to be practicable and useful, must be 
done with accuracy, if done at all. He remembered that when he 
first had the electric light in his own house that the meter was 95 per 
cent. wrong, which was not satisfactory. 

His Lorpsuip: One party would be satisfied. 

Mr. Moutton: Yes, my Lord. The satisfaction was confined to 
one party, and the consequence was that that meter had a short 
reign. He went on to say that in making a meter that could pro- 
perly meter, great difficulties had to be encountered. He was speak- 
ing quite seriously when he said that there had been hundreds of 
schemes for meters, and yet he thought he might fairly say that, with 
the exception of the Edison meter, which was of a totally different 
type, his client was the first to place on the market a working 
meter which was accurate. Let them consider for one moment what 
he meant when he used the word accurate. First of all it must start 
with the smallest current. If it would not so start, there 
would be energy dribbling through it unrecorded continuously. 
A gas meter was made under the auspices of a gas company, and it 
would absolutely stop the supply if it did not rotate; but unfortu- 
nately in electricity, they were obliged to leave the roads open, so 
that the electricity escaped to the lamps. A meter to be of use, 
therefore, must begin to work as soon as the electricity was switched 
on. It must be very light to start with. The equilibrium speed was, 
of course, affected by anything which required work to overcome it, 
and the worst thing to contend with was static friction. There was 
also air friction. Prior to his client’s patent, those principles 
were known to the world, and he should contend that his client was 
the first person to make an accurate meter, and he should call the 
strongest evidence that could be produced from the best men who, as 
electricians, had been for years at work on the problem, and who had 
been unable to make a machine that would work. He would also put 
his client’s machine before his Lordship, in order to see that it was a 

racticable meter. He should submit that it was a machine contain- 
ing all the essentials that he had referred to, as the essentials of a 
practicable meter, and of a type never before shown. Having read 
the specifications of the invention, he lucidly explained its working 
in Court, his Lordship leaving the bench in order to witness an illus- 
tration of its operations by means of electric currents passed through 
it from batteries which were placed in the body of the Court. 

Mr. Gzorcz HooxHam, examined by Mr. Moutron, said he never 
described himself as an electrician, as he had had no proper elec- 
trical education. In the year 1887, and previously to that, he had 
given attention to the question of electrical meters. At that date 
there were no practical electrical meters except the Edison deposition 
meter; there was no purely mechanical meter that was a success. In 
his deposition meter Edison shunted a small portion of the current 
that was supplied to a house, for instance, through a depositing cell. 
That shunting was supposed to remain a fixed proportion of the 
whole current, and, on the whole, practically did remain so, In 
passing through the electrolytic cell it deposited copper or other 
metal—copper, in fact—the weight of which was an exact measure of 
the current passing through the cell, so that it was only necessary at 
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intervals to weigh that plate on which the copper was deposited to 
determine the amount of electricity that had n supplied to the 
house. Apart from that he knew of no practical meter in the 
market. At that time many had the idea of a motor meter working 
against a brake, and they thought that the great problem was to find 
a correct brake. He considered that he had made a fair start when 
he discovered a correct brake—a brake that followed the correct law, 
and that is what he began with. For an electric current meter, in 
which the driving form of the motor is, or ought to be, proportional 
to the current, the brake should follow the law that the resistance 


increases in “gy ag to the velocity.. The mere knowledge of what . 


was a suitable brake, and what was the law of the brake, was not 
sufficient to instruct the public how to make a meter. The 
great difficulty in making a meter of that type—an accu- 
rate meter —was the  tatic friction. In his meter he took 
steps to make the static friction small. The object was to 
make it relatively small. He decreased the friction as much as 
he could, but the main way out of the difficulty was to make the 
forces which acted in the right way, part. The exaggeration of the 
electrical forces was as important as the diminution of the static 
friction. He first began by diminishing the static friction as much 
as possible by means of bars or anti-friction rollers, and, what was 
still more important, he got rid of the very great friction which 
generally attaches to introducing the current by means of ordinary 
solid brushes. He did that by making fiuid brushes instead of solid 
brushes. In the use of solid brushes, close contact was most essen- 
tial. In the case of a horizontal meter, there must be two brushes in 
every commutator, and they must be practically on the frame level; 
that is, if the two halves of the commutator are of equal diameter, 
then the fluid brushes must be on the same level. With reference to 
the case of the magnetic forces, the witness stated that, so far as the 
magnetic brake was concerned, every meter apparatus had been 
thought of. Only very weak magnets with open pole-pieces, and 
therefore having a very great air resistance, had been applied—or, 
rather; suggested. Witness intensified that brake. If he taken a 
magnet of that same strength, and bent it round so as to reduce the air 
space, he should-have increased the total strength of the magnet, and 
—- greater Foucault currents; but specially by magnetising it. 
hen the two poles were brought closely together, he was enabled 
enormously to increase the strength of the magnet at the same time 
that it was perfectly permanent. There was the greatest possible 
advantage in using permanent magnets, because, in the first place, 
they were absolutely constant, and in the second, it cost nothing in 
energy. Bringing round the poles and making them face one 
another at very short distances, to allow the disc to pass between 
them, had the effect of intensifying it on the magnetic field. The 
effect of that upon the permanence of the magnets was to make them 
really permanent; otherwise, unless they were extremely feeble, per- 
manent magnets were only permanent in name. Those selected to 
were not only powerfal, but absolutely permanent. He believed that 
that was not known until his invention. The effect of the grooving 
of the pole-pieces was that the Foucault currents ia the discs were 
generated by the disc passing through spans of varying magnetism. 
By grooving the pole-pieces he multiplied those places, and thus 
inereased the total effect of the brake. By those means he was able 
to get an effective meter in which the magnetic forces were domi- 
nant. It was essential to a practical meter that it should have a 
considerable range. Even in 1887 it must have had a considerable 
range. He should have said then he should not have thought any 
meter worth making that had a range of less than 1 to 20. He 
meant that, supposing the biggest current the meter could carry was 
20 amperes, that then it should start with 1 ampere. So far as he 
knew from the anticipations that were alleged, no meter was in 
existence of the type in question in which the static forces were 
negligible compared with the electric forces. No instructions, so far 
as he knew were given to the public which would have enabled them 
to make such a meter. In the defendant's meter there was a cylin- 
drical armature, and the current through it in a constant 
magnetic field. That was produ by permanent magnets, and the 
poles of each were brought nearly together, leaving a slit in which 
the cylinder revolved. The poles were doubly grooved. There was 
a very powerful brake, consisting of a copper or metallic cylinder, 
revolving in a constant and intense magnetic field. That was the 
same field as the armature. The current was introduced into it by 
mercury contacts. The electrical forces there were the dominant 
factor, the dominanca being due to the intensification of the field. 

Mr. Movrton: And combined with the diminution of friction by 
means of mercury contacts ?—Yes, for the admission of the current. 

Examination continued: The grooving of the holes contributed to 
the intensity to a very important extent. If the poles were not 
grooved there it would not act as a magnetic brake, but there would 
be a fluid friction brake. In that class of meter he did not think 
that a fluid friction brake would work practically. 

Mr. Mouton: It is not proper to ask this witness whether that 
embodies his invention. That is for your Lordship. 
scan BovsFiextp: No doubt he thinks it does, or else he would not 

ere. . 

His Lorpsuipe: He would not have brought his action otherwise. 

Mr. Mouton: I believe Mr. Hookham that the Jaw with regard 
to the magnetic friction, and the suggestion that magnetic friction 
may be used as a brake, you don’t claim to have invented, though you 
may have found it out for yourself?-I was not the first inventor. 
After I had found them ont, I found that somebody else had done the 
same thing before. 

But, in your opinion, had anybody shown how a practical meter 
could be made?—No; not on these lines. 

Cross-examined by Mr. Bousrizip: He was not the first one who 
practically attempted to make a commercial meter. The Edison de- 
ye meter was in the market before the date of his invention. 

r. Ferranti had begun a meter with a counter, but he had not got 


s 


very far. Ferranti’s patent was on different lines, and he had not 
studied Ferranti. en there was Dr. Hopkinson’s meter, the one 
that they (plaintiffs) made. He believed they sold about 20 of Hop. 
kinson’s meters during 1883, 1884, 1885, and 1886. At that tine 
there was a very strong demand for a meter. At that time the elec. 
tric light was in its infancy, and installations of house-to-house 
electric light were only just beginning. He did not consider that 
Hopkinson’s meter was a practical meter at that time. He said that 
the defendants’ meter was according to his (witness’s) specification, 
There was no important change between his second and first patent, 
There was a very important change between his first patent and the 
Ayrton and Perry meter; a very important change in externals, but 
the other was practically the same meter. Ata very early date he found 
that for meters carrying the lower current it was not necessary to groove 
them, but when he had a meter with the higher current that ran too fast, 
then he had the pole-pieces grooved. He read a paper at the Institu- 
tion of Electrical Engineers in 1889, and showed a meter then in con- 
nection with his‘patent. Prof. Perry had told him that that meter 
had no grooves in the pole-pieces, but he (witness) was under the 
impression that it had. It was very likely that he did not say a word 
about the grooving of the pole-pieces in that paper, as he had only a 
few minutes at the end to explain his meter. If for any purpose he 
wanted to increase the power of the brake, then he grooved the pole- 
pieces. A great many of his meters were not returned to him. He 
could not say how many were returned, as he had nothing whatever 
to do with the books, his business being in the workshop. With all 
modesty, he believed he was the first man to make a succeseful 
meter. 

I put it to you generally that you were reaping in the fields where 
others had worked before you, and that what’you had done is of the 
most trifling importance in details ?—I cannot say; that will be for 
the Court to judge; but when you say J have been reaping other 
people’s fields, I was very ignorant of the subject. When I began I 
was absolutely ignorant of the Ayrton and Perry patent, so that I 
did not know I was reaping in other people’s fields. 

Cross-examination continued: The defendant’s meter was substan- 
tially according to his specification, and he regarded it as being sub- 
stantially his meter. The groove of the pole-pieces he regarded as a 
thing which he might or might not use, according to circum- 
stances. He said so in his patent. He did not that as the 
essence of his meter, but said it was advantageous, and claimed it as 
advantageous. Ayrton and Perry showed no appreciation whatever 
of the relation between forces. They had taken from him practical 
directions for making the magnetic and electric forces large, and for 
making the static friction forces small. He meant to say that those 
before him seemed to be absolutely unconscious of that. 

Absolutely unconscious of something that every scientific person 
who put his mind to the subject must have been conscious of ? 

The Witness: I do not know, but I will tell you if you ask mea 
definite question. 

I will give you an illustration. Suppcsing you are going to take 
an anemometer that is to measure the velocity of the wind; is it not 
perfectly obvious that you must have as little friction to trouble you 
as possible, and that you must magnify the action of the wind upon 
your apparatus with regard to the friction as much as youcan. Is 
not that an obvious condition for anyone to recognise who started to 
make such a thing ?—Nv; you might go to work another way. Admit 
friction, and take some supplementary means of taking account of it. 

Cross-examination continued: He did not think thet anyone had 
ever selected the method of increasicg magnetic forces in the way he 
(witness) had. 


The case was resumed on Saturday, when the Wirness stated that 
he thought he made a rather important omission when Mr. Moulton 
asked him whether there were any practical electric meters. He 
(witness) bad said there was only the Edison meter. He had for- 
gotten to mention Dr. Aron’s clock meter, which was a practical 
meter. He knew that a good many of those had been sold, and were 
working now. ; 

Cross examination continued: He knew that when he took up this 
matter, in 1887, that a great number of people had already been 
working in the field. The general principles upon which the con- 
struction of an energy meter or a current meter should proceed were 
certainly not } a rvonagd well known to electricians at that time. 

Do you find them described in a number of specifications ?—That 
may be, but they were certainly not well known. This last improve- 
ment of a)], the electric brake, was unknown to Dr. Hopkinson, for 
instance. 

You do not suggest that the application of this to that purpose was 
your invention, do you?—It was my invention, but it had been, 
unknown to me, described before. 

You do not suggest you were the inventor of that ?—No. ’ 

Cross-examination continued: The application of the us3 of this 
electrical magnetic brake as a thing whose resistance was proportional 
to the velocity actually, and whose applicability, therefore, was clear 
for the purpose of electric meters, had been pointed out before he 
took it up. He made the discovery himself, but he was not the first 
to do it. 

Forgive me. Do you mean to tay that you yourself worked out 
and re-discovered the fact that in this the resistance was proportional 
to the velocity ?—Most certainly. ’ 

His Lordship said that for the purposes of the case it was imma- 
terial whether the witness re-discovered it or not. 

Cross-examination continued: The use for the purposes of a meter 
of an electric motor carrying the current to the meter, and operating 
a brake whose resistance was proportional to the velocity, bad also 
been pointed out for that purpose. 

Mr. Bousrrmxp: It had also been pointed out that if you had such 
a combination, all you had to do was to count th2 rotations cf the 
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prake by a suitable counting apparatus, and that that would give you 
g required indication of the current of the meter ?—No. 

Mr. BovsFiauD: Well, if you say no, I am in a position to show 
that it is. 

His Lorpsuir: But that follows, does it not? 

The Witnuss: My Lord, with a very important addition, that all 
other work done by the motor is negligible—a most important addi- 
tion. 

Mr. Bousrrzup: Do you suggest that the people who had made 
this suggestion of an electric motor carrying the current to the meter 
and operating a brake, whose resistance was proportional to the velo- 
city, did not know that friction was a disturbing element in that, and 
that friction would introduce an error ?—Of course, but they did not 
see the point of making the friction negligible. 

Really, do give people credit for a little common sense. Do you 
suggest that anybody who knew that friction would interfere with 
that did not know that you must reduce friction as much as possible 
to get rid of it ?—Then I will say that they gave up the problem of 

ing the friction negligible as hopeless. 

The great difficulty was the commutator, taken in connection with 
static friction. He designed a commutator, by means of which he 
brought both sets of contacts down into a horizontal plane, so that 
they could put cups of mercury beneath, and so get rid of the friction. 
There was no special connection between the winding and the com- 
mutator. His armature was equally applicable to any of the forms 
of armature in use—drum, ring, or disc armature. The reason he 
used the word “double” in his specification was because either half 
of his commutator was a complete commutator in itself. By putting 
a brush top or bottom on either half of his commutator they had a 
perfect commutator. It was really two commutators connected 
together. He should not like to say that it was strictly a double 
commutator. .He had had no trouble with the splashing of the mer- 
cury. He never contemplated such speeds as would make the mercury 
splash. If they put No. 1 patent at full speed there was not the 
slightest tendency to splash. In one sense, he gave up that form of 
commutator because he found a better arrangement after five years. 
He did not adopt Prof. Perry’s arrangement, because he did that 
before the publication of Prof. Perry’s specification. Witness bad 
adopted an arrangement which, in fact, was identical with Prof. 
Perry’s. It might bs more correct to say that he adopted Mr. 
Ferranti’s arrangement, as he was before Prof. Perry in submerging 
his armature, and only making it cut the spindle. Ferranti was for 
years and years before Perry in that. In his (witness’s) form of com- 
mutator there was a slight amount of sparking which oxidised the 
mercury, which introduced a trouble occasionally, and the mercury 
had to be changed. In the majority of cases it gave no trouble at 
all, but it was quite a sufficieat trouble for him to design another 
form of commutator. His disc was totally immersed in mercury 
rising about the same distance above the contact, which arrange- 
ment had been completely successful, and had entirely super- 
seded any form of commutator in which was dipped a 
moving part into the surface of the mercury. His object was to 
make a current meter, not an energy meter. His meter would not 
measure energy directly.. Where there was a great variation of 
potential his meter would be very useful. If, as they probably 
would be, the variations were sometimes on one side of the line and 
sometimes on another, they would cancel out, and his meter would 
be of use; but otherwise for that percentage of’ variation or energy 
his meter would not take account of. He did not give any directions 
in his amended specifications how to produce saturation. The only 
words referring to that were: “To obtain this constancy in electro- 
magnets they must be saturated, and the magnetising force and the 
dimensions of the core must be so proportioned as to secure this.” 
Toat was well understood by everyone conversant with the subject. 
He believed electricians said that absolute saturation was impossible. 
It was known that if there was a certain amount of winding on a 
soft iron core then practically large increments of current did not 
produce any substantial increment of magnetisation of the core. He 
could not remember any case where it was used in order to produce 
4 constant field. He could not give any idea of the amount of 
winding necessary to produce saturation; he had not calculated it. 
It was certainly quite practicable. 

Then I put it to you that in motors rally, or dynamos gene- 
rally, the amount of winding of the field magnet is such as to give 
taturation of the core ?—It is all wrong; but since I have had any- 
pons Bey do with designing the dynamo I should say it is a thing we 

cided. 

_I put it to you that, as a practical fact, it usually produces satura- 
tion ?—I am not aware of it. 

At all events, you are not om to say that there would not be 
saturation at that point ?—Oh ! dear, no. 

Cross-examination continued : The brake in the Edison meter was 
got by forming on the lower edge of the cup paddles which rotated 
in the mercury. 

If, instead of the mercury brake there, you were to put an electrical 
brake, could you distinguish this meter from your meter ?—No, 
except that he makes no provision for saturation. 

You say you do not give Edison credit for knowing anything about 
& constant field, because you say he had not got a brake which was to 
give him a resistance proportional to the velocity. I put it to you 
that he knew of, and tried to get it?—Did he? I do not think that 

n knew it. 
, But when he says that the speed of the rotation of the cylinder 
18 to be proportioned to the speed of the rotation of the current 
td t is only saying in other words that it is to be a 

He knows that the turn of the magnet is rtional to the turn of 
the current ?—He does. sities 
, And, therefore, if the speed of rotation is to be proportionable to 

he current, the resistance must be proportionate to the velocity ?— 


I think Edison was extremely likely not to know it. I do not think 
there is an indication in this specification that he knew it—lots of 
people did not know it. 

But the speed of the rotation of the cylinder is to be directly pro- 
portioned to the current ?—That is only to say in other words that it 
is @ current meter. 

It is essential for that you must vary your resistance so that it may 
be peogesmnente to the force overcoming the resistance ?—Certainly 
not. That is a great step in advance. 

At all events, he shows a device, and I do not care whether it is 
successful or not for varying the resistance in order to make the speed 
of the rotation proportioned to the current ?—Yes, but it is altogether 
wrong. He has made a mistake there. 

But he is not wrong in his theory ?—Oh, quite wrong. Ayrton and 
Perry point out the real law about that. 

The witness was then cross-examined as to Gray’s specification, and 
in answer to Mr. Bousrmmxp said that the difference between his 
arrangement for diminishing the friction of the-axis of the meter 
and Gray’s arrangement for doing the same thing, was that witness 
had a little “ V” which confined the point of the top spindle from 
lateral movement. 

Do you suggest that any m is to be prevented in meters from 
employiog two sets of poles instead of one for braking ?—I am 
omg that is nota question forme. I should think he had taken my 
idea. 

At this stage the Court adjourned till Monday. 





The case was resumed on Monday. Mr. Hookham having been 
further cross-examined, 

Mr. James SwinBuRne, electrical expert, was called. He said he 
had for many years given great attention to electrical engineering— 
in fact he had done nothing but electrical work until a few years ago. 
He remembered in the early 80's the great increase which took place 
in the means for the distribution of electrical power for lighting and 
other purposes. Great importance was then, and had since, been 
attached to the making of a practicable meter. He had worked at 
the subject and had invented a meter himself; but he found, unfor- 
tunately, that another man had invented it before. He had always 
taken a great interest in measuring instruments. The construction 
of an electrical meter was by no means an easy thing. He had read 
Ayrton and Perry’s specification of 1882. 

Was there sufficient in that to enable a person to construct a prac- 
ticable meter ?—If it is desired, I can give my reasons why there is not 
sufficient in it to direct how to make a practical meter. 

Let me take you to the plaintifi’s specification. Does that give 
adequate instructions to enable a person to construct a practical elec- 
tric meter ?—Certainly. I agree with hia evidence entirely. 

Does the plaintiff's specification show how to make an electrical 
meter with permanent magnets ?—It does. 

What are the essentials for the use of permanent magnets ?—I 
think the essentials for the production of a permanent magnet are to 
make the magnet in the proportions approximately given by Hook- 
ham. Atthe time I was speaking of, there were many failures in 
endeavouring to get a permanent magnet. The Hookham method of 
arranging the magnets is original, and I believe he has done more to 
forward the study of the manufacture of permanent magnets than 
avy man living. 

Do you believe hia preference for the use of permanent magnets is 
well founded ?— Certainly. 

Wirtnzss, in the course of further evidence, said that experience 
had led others to follow plaintiffs’ systems. As to the electro- 
magnets, it was of great importance that the brake field should be 
very constant. Togive constancy to the electro-magnet he would do 
the same as Mr. Hookham had done, namely, use saturation. He had 
examined Edison’s and other specifications. 

Did you find in them any anticipations of the plaintiffs’ work ?— 
No. Ithink Mr. Hookham was the first person to realise the im- 

rtance of an effective brake, and the first person to carry it out. 

is meter has a special device for diminishing friction. It has an 
unusual form of friction wheel, which does away with half the 
number of wheels. 

Did you find that in any of the anticipations ?—I never heard of 
it before. 

Now as to the infringing meter ?—The field there is one of per- 
manent magnete, and they are used in the same way as in the 
ser enn specification. It is substantially the same meter. I have 

ound the brake indicated in plaintiffs’ specification. 

In your opinion, has that meter been constructed substantially in 
—" with what is described in plaintiffs’ specification ?—Cer- 
tainly. 

Cross-examined by Mr. Bousrimtp: He admitted that the meters 
constructed according to Ayrton and Perry’s specification had taken 
prizes at an exhibition of meters in Paris. hat they wanted in a 
meter was first of all an effective brake with a constant field, and 
secondly an electrical connection made with as little friction as pos- 
sible. He had found those conditions in the plaintiffs’ machine. 
The difficulty of getting a meter that would run smoothly was never 
successfully encountered until Mr. Hookham did it. He was, in fact, 
the first to surmount the difficulty. It was necessary in any arrange- 
ment that the resistance must be proportional to the velocity. There 
was work yet to be done in overcoming fluid friction. Arago’s disc 
was @ simple form of brake to apply. He believed the latest meter 
did away with the commutator, and instead of it they had the uni- 
polar motor. 

His Lorpsup, alluding to a remark made by witness as to the 
difficulty which had been experienced in getting a practical meter, 
said he had heard it said many years ago that they would never get 
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on with the electric light, and get it to supersede gas, until they got 
a meter. 

Mr. BousFIEp said that at that time the commercial demand for 
meters was so small, that although Messrs. Ayrton and Perry’s speci- 
fication had in it two types of meters which had since been worked 
successfully, they did not think it worth while to keep up their 
patents. 

His Lorpsure having alluded to the action of Parliament as a 
deterrent to the development of electrical enterprise, said it was 
evident that until they had a practical electric meter, and one reason- 
ably cheap, they would not be able to manage electrical consumption 
in houses. 

Mr. Mouton said he happened to represent the electric lighting 
companies when the Electric Lighting Act of 1882—Mr. Chamber- 
lain’s Act—passed through Committee. The jealousy of the ome 
manufacturers brought influence to bear upon the Committee, an 
there was consequently a clause in the 1882 Act requiring that pay- 
ment should be made according to the quantity of the energy, and 
that the choice of lamp was to b2 entirely at the disposal of the 
customer. From that moment it became evident that they could 
never get on until they got a properly effective meter. That was 
matter of common talk 

His Lorpsuir: It seemed to me at the time that practically elec- 
tric lighting would come to a standstill unless somebody found out a 
practical meter. 

Mr. BousFIELD, as showing the progress made by electric meters, 
read some figures with regard to the Aron clock meter from the 
ExecraicaL Review. Of these meters there were sold in 1887, 26; 
in 1888, 69; in 1889, 354; in 1890, 721; and in October, 1891, 1,100. 
Those figures were taken from the Exmcraicat Review. 

His Lorpsuip said everybody knew how slowly electric lighting 
crept into the practical life of this country. We were far behind 
many other countries. In 1883 he was ashamed of his own country, 
seeing what was being done elsewhere. 

— said there were three practical metersin the market 
in 1887. 

Wirnzss, continuing, said that at that time Edison’s meter was 
largely used, but it was a common thing to pay a rate of so much per 
lamp per year. He found in the Perry meter substantially the same 
motor as in plaintiffs’. He was not aware that Professor Ayrton had 
stated that they had, at the City Guilds College, measuring instru- 
ments in which permanent magnets were used, and which had been 
there for many years, and that he stated they were practically con- 
stant. They were placed there from 10 to 15 years ago. 

Is there anything beyond common knowledge in plaintiffs’ meter ? 
—Yes. The armature of the commutator, and he has utilised bulging 
vessels of mercury, though that has been used for a crude form of 
commutator for some time. 

Witness was then examined at length on technical details men- 
tioned in the specifications. 

Rs-examined by Mr. Movurron: There was a distinct difference 
between the arrangement of the coils and magnets in Mr. Hookham’s 


machine and any other. He meant that he could not see that any 


useful meter brake could be got by following the instructions in 
Perry’s patent fora motor. There was nothing there to teach the 
world of any large braking power. Before Hookham’s patent it was 
not known how to get permanence and strength in that sort of 
machine. 

Is there, in any of the anticipations, any arrangement by which an 
effective armature and an effective,brake are in the same field ?—No. 
ae _ any effective brake in any of the anticipations ?—No, there 
is not. 

Re-examination continued: He had not had much to do with 
secondary cells. It was not fair to say that it was a useless thing to 
integrate current apart from energy. The plaintiffs’ meter did what 
it pretended todo. A very large number of the existing electricity 
meters were content with integrating current. 

At this stage the Court adjourned till Tuesday. 





The first witness called on Tuesday was Mr. Anrnur B. Hotmzs, 
electrical engineer to the City of Liverpool, and formerly managing 
engineer to the Liverpool Electric Supply Company. He said he 
remembered when the Electrical Supply Company first commenced 
to supply the electric light to Liverpool. That was in 1883. At 
that time there were no meters by which they could satisfactorily 
measure the electricity supplied to consumers. They had to estimate 
the amount and make a bargain on whatever basis they might arrive 
at in that way. It was very inaccurate and slipshod. They subse- 
quently experimented with certain clockwork meters. He tried one 
of them, and the results were not sufficiently satisfactory to justify 
their buying large numbers. Mr. Hookham’s meter was first brought 
to his attention either at the end of 1887 or the beginning of 1888, 
He tried one of them, and it seemed to him although not a parfect 
instrument, more satisfactory than any others which were then 
obtainable, and the Liverpool Electric Supply Company commenced 
to buy them at the beginning of 1888, and Pesce: | to buy them 
up to the present time. They bought 80 of the original or large 
square meters. They bought them during the whole of 1888, and 
they were working until the end of 1891. They then bought the 
improved kind which were brought to their notice. The improved 
kind was exactly the same in principle, but was neater and less cum- 
bersome in detail. They purchased over 500 of them over a series of 
years. Subsequent improvements were made by Mr. Hookham in the 
meters supplied, and they bought the improved ones. In the 
beginning of 1893, Mr. Hookham brought him one of his improved 
pattern meters, which had certain advantages which led his company 
to make an arrangement to gradually exchange the old pattern for 
the new pattern. Both kinds of metsz: required a certain amount of 
attention, but with that amount of attention they worked satisfac- 


<a 


torily, and many thousands of pounds worth of electricity was sold on 
the readings of the instruments. 

Cross-examined by Mr. Bousrrenp: What sort of attention diq 
they require ?—Attention was necessary to the mercury contacts. 

How often did you replace it ?—I don’t think we replaced it; but 
it was necessary to examine it at comparatively short intervals—six 
or eight weeks—and if any cf the mercury had escaped from the cups, 
to fill them up again. Some of the parts of the old meters were used 
up in making the new ones. 

How many of the new ones have you bought ?—About 1,500. 

You wrote a book on this subject in 1887?—Very likely. I have 
forgotten what was in it. 

Here is a description of certain meters ?—No doubt the descrip. 
tions are right, but the deductions drawn from them are wrong, and 
I should like to correct them by my. later and better knowledge, as 
the meters have been improved and corrected. 

Mr. Hooxuay, the plaintiff, recalled, said that when the old meters 
were converted into improved ones at Liverpool, Mr. Holmes paid 
for the conversion, at a price sufficient to pay for the cost of it. It 
was to their interest to have their improved meters on the market as 
soon as possible. As to the permanent magnets, it was found that if 
a magneto machine was left unused for a time, there was a common 
and universal result, and that was that the strength of the permanent 
magnetic field fell off, but as soon as the machine was run again, the 
action of the armature on the magnetic poles remagnetised them, and 
brought them back to their original strength. Gray’s meter was 
essentially different from his, and from what he claimed. 

Mr. BousFIELD, in the course of a discussion with Mr. Mouton as 
to the admission of certain evidence, said his.case was that defen- 
dants were actually the inventors of the meter, and it was sought to 
stop them by putting forward a particular and old type of their 
meter, which was only fit for the shelves of a museum. 

Witness, in answer to farther questions, said the mercury only 
spilled over when there was short or irregular currents. 

Mr. CHAMBERLAIN, chairman of the plaintiff's company, and com- 
mercial manager, gave details as to the sales of the old and new 
meters. He said they converted the old meters into new ones, but 
were paid for doing so. The old meters were certainly not worth only 
putting intoa museum. They had sold £10,000 worth, and people 
would not give that for machines which were only fit to put into a 
museum. They were very good meters for the time. 
ane Their returns were only about 24 per cent. on the 

es, 

Mr. D. Cumrx, electrical engineer, gave evidence on behalf of 
plaintiff, and described parts of the machine which were original. 

Cross-examined: Ayrton and Perry’s motor worked a brake. 

Ayrton and Perry gave them the most precise directions as to the 
law of the brake, but not what was required for the brake. 
' Do you suggest that the form of motor for their brake, which has 
been ultimately adopted both by the defendants and by the plaintiffs, 
is substantially the same form of motor as is shown in the plaintiff's 
specification ?—The plaintiff, in his specification, described several 
forms of motors, and among those forms he described the electrical 
cup meter, and the Perry meter was a cylindrical cup meter. There 
was a difference he quite admitted. 

It is about as different a form of motoras you could possibly have? 
—There is a difference, no doubt, but a difference pointed out in the 
specification. 

Is not the only similarity that they are both electrical motors ?— 
Oh, no. 

Mr. Vernon Boys, a Fellow of the Royal Society, examined by Mr. 
Fletcher Moulton, said that he had given a great deal of attention 
to electricity, and work at electricity meters especially. He had 
heard the evidence given aboutthe peng specification, and, gene- 
rally, agreed with it. He would not, however, bind himself to 
everything which had been said by the witnesses. In his opinion the 
Hookham meter was a practical meter. From his experience, it 
would not be practicable, from Ayrton and Perry's specification, to 
make a practical meter. They had there very clearly and correctly 
given as to what an inventor should try and invent. It would not, 
however, enable a workman to make a meter of any good. 

Cross-examined: Assuming that the Edison meter were made, he 
should very much doubt whether it would do as well as the Hookham 
meter. He had made no experiments with the Hookham meter, and 

only knew what it would do from what he had heard, but it would 
surprise him if the “ Handford drawing” would work as well as what 
he had heard of the Hookham meter. 

This evidence closing the plaintiffs’ case, Mr. Bousrimp addressed 
his Lordship on behalf of the defendants. 

(To be continued.) 





Haywoop v. CaRtron, Husspy & Co., aND THE Mapsrrra ELEC- 
TRIc LigHtina Company, LIMITED. 


Ar the City of London Court, last week, Mr. Preston applied, 00 
behalf of the limited company in this case, to have them dismissed from 
theaction. Hesaid theaction had been brought to recover £2,333 63. 8d., 
being # third share of the profit of £7,000 realised by the defendants, 
or some of them, upon the flotation of the Madeira Electric Lighting 
Company, Limited. There were, he said, two objections to the 
claim, one being that the date of the agreement was alleged after the 
date of the incorporation of the company, and the other that there 
was no allegation that the persons through whom the contract was 
alleged to have been made had the authority of the company to 
enter into it. ; 

Mr. Crisps opposed the application on behalf of the plaintiff. 

In the result the learned Judge dismissed the application. 


In the ! 
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PHONOGRAPH INFRINGEMENT. 


Ix an action by the Edison-Bell Phonograph Corporation, Limited v. 
{, Perry, Mr. Graham, on Saturday last, on behalf of the plaintiffs, 
moved Mr. Justice Kekewich, sitting in the Chancery Division of 
the High Court of Justice, for judgment in default of appearance, 
the writ charging defendant that he had, by publicly exhibiting pho- 
nographic apparatus, infringed, and threatened to continue to in- 
fringe, the letters patent of which, in 1893, the plaintiffs became the 
gssignors, numbered 6,027, of 1886. In a similar action brought 

inst one Young, which came for trial before Mr. Justice Romer in 
June, 1894, his Lordship certified the patent as valid. Mr. Justice 
Kekewich said if that were so he could not go behind it, and plaintiffs 
would be entitled in the present case to judgment, with solicitor’s 
and client’s costs. 

Mr. Granam: If your Lordship pleases. 





Curtis v. ARMSTRONG. 


Ix the Queen’s Bench Division, Dublin, last week, before Mr. Justice 
O'Brien, in this case Messrs. W. Curtis & Sons, Middle Abbey 
Street, had sued Messrs. Armstrong & Co., owners of the Royal 
Marine Hotel, Kingstown, to recover £840, balance due on an 
electric lighting contract. The defendants lodged £670 in Court. 
The case was tried before the Lord Chief Baron and a special jury, 
and resulted in a verdict for the plaintiffs for £767 7s., and for the 
defendants to the extent of £200 on a counter-claim. The verdict 
now came before the Court on a question of costs. Mr. Justice 
O'Brien, in giving the judgment of the Court, said the case had been 
tried by the learned judge with extreme care and ability. The 
counsel were also most zealous, and if the jury were a little too 
liberal, the case could not be half so well tried in England. The 
verdict and judgment in all respects should stand, but the defendants 
should have no costs of the counter-claim, and the plaintiffs should 
have the costs of the issues in which they had succeeded both in the 
action and counter-claim. They were of opinion that the defendants 
had substantially succeeded on the argument. 





Haswewty & Co. v. Tae Trvori, Leicester, Limirep. 


Tas case came before Mr. Hemming, Q.C., in the Official Referee’s 
Court, London, on Wednesday and yesterday. It was (it having been 
referred by the Registrar under the Companies’ Acts) for inquiry as 
to what amount, if any, was due from the defendant company to 
Messrs. Haswell, who had petitioned for the winding up of the com- 
pany in consequence of their inability to obtain payment of the 
balance of account they claimed, viz., £93 odd for installation work 
at the Tivoli premises at Leicester. From the opening proceedings 
it seems that the work was not carried out to the satisfaction of the 
company, the I.E.S. accumulators being blamed. Evidence was 
given for the plaintiffs by Mr. J. S. Haswell, Mr. W. W. Judd, plain- 
tiffs’ manager, Mr. W. H. Vesey, Mr. E. 8. New (works’ manager to 
the .E.S. Company), Mr. T. Ions and Mr. W. H. Clegg, and the case 
for the defence was opened yesterday. Farther evidence having been 
given, Mr. Hemming said he should report that no substantial 


damages had been established by the defendants, and embody in the . 


report any reduction of plaintiff's claim which, on examination, he 
might conclude to have been proved. 








CORRESPONDENCE. 





Long Burning Are Lamps. 


Having read the correspondence between Messrs. Drake 
and Gorham and L. B. Marks, M.M.E., on the above subject 
in your journal, I noticed several statements in the letter 
from Mr, Marks, which require some explanation from him, 
in face of the actual facts of the case. 

Mr. Marks draws attention to the Marks enclosed long 

burning lamp and the Patent rights in connection with it. 
_ The writer has been unable to find even one single patent 
in the name of Marks, in connection with long burning arc 
lamps, in the English Patent Office, and from information 
tecelved, there appears to be none in the American Patent 
Office Publications. Perhaps Mr. Marks will supply the 
Information as to where the Marks patents on long burning 
are lamps are to be found, through the columns of the 
EizcrricaL REVIEW. 

Mr. Marks’s statement that the Pioneer arc lamp has been 
acknowledged to be the standard enclosed arc lamp in 
America, will appear to be a genuine American statement, in 
face of the following facts :— 

The Edison Electric Lighting Company of Boston, U.S.A., 
Hoe 1,027 Jandus double globe arc lamps on December 

» 1896, 

The Edison Electric Company of Brooklyn, U.S.A., were 
ising 11 Jandus arc lamps on the same date; over 100 cen- 

electric stations in America are to-day each using from 
20 to 400 Jandus arc lamps. Your readers may draw their 
own conclusions after reading the above facts. 


The writer believes himself to be the only patentee of long 
burning double enclosed arc lamps in Great Britain, where 
the inner globe is surrounded by inert gases, by means of an 
enclosed outer globe, the patents for which are to be found 
in the English Patent Office from 1891 to 1896. 


J. B. Barton, 
Patentee of the Jandus Double Globe Arc Lamps. 





As we understand that Mr. Barton has already replied to 
Mr. Marks’s letter, it is not necessary for us to say much, 
except that he is relying on a patent under another name 
which he controls. This patent was brought forward in 
Germany by the opposition to the Jandus patents, organised 
by a powerful concern, and was successfully defeated by 
Jandus, whose German patents were ratified. We understand 
the case was taken to appeal, and the Jandus was again 
successful. Is it not a fact that history has a way of repeat- 
ing itself in these little matters ? 

Drake & Gorham. 





Coal Cutting by Electricity. 


Whilst we have been discussing the varions means of 
transmitting power, I notice in one of your contemporaries 
an article upon “Electric Coal Cutting v. Price Regulating.” 
This is a rather wide view of things perhaps. “Coal 
cutting v. Price Cutting” would have expressed the idea 
more neatly. 

The gist of the article seems to be that it would be better 
to get more coal by machinery, by that means produce it 
— sell it cheaper, and so improve the demand. 

ith this I quite agree so far as it is possible, but you can 
only use machinery where you have a long straight face of 
coal, as in the Longwall system of working, and that is not 
suited to many districts, for various reasons ; you must have 
suitable stone and plenty of it, to build the pack walls to 
maintain the roads open where the coal is all taken out. 
Then some of us have no objection to small coal, we have to 
crush it to make good coke, and here the advantages of getting 
a larger percentage of round coal, which is the chief gain in 
using machinery, is lost. Thus in 1890, an excellent paper 
was read by Mr. G. B. Walker, at Sheffield, on coal getting 
by machinery.* He gave figures for “favourable,” “hard,” 
and “very hard,” in seams 3 feet x 2 feet, 6 feet x 2 feet, 
and 1 foot 6 in. thick. 

I will give his figures for 3 feet, hard : 


Saving, wages compared with hand labour ... ae ote 
Saving in yield of coal (value) ... ae ees «. 88d. 
Total saving 1s. 03d. 


Speaking of unprofitable collieries, the writer of the article 
says: ‘The waste on every hand is enormous, here flourish, 
like the green bay tree, inefficient methods of raising steam, 
of using steam, and of distributing steam.” I doubt that 
is in many cases quite true, but we are gradually improving, 
and if, as he quotes the Zimes, these people have difficulty 
in selling their small coal at 1s. 6d. to 1s. 9d., we cannot 
expect them to go in for many refinements in boilers and 
engines. Speaking for myself I draw about 28,000 tons a 
fortnight, and pump large quantities of water from about 
600 feet, and don’t use an ounce of coal for boilers, all heat 
being got from the coke ovens; but this leads me to notice 
another suggestive point the writer makes, viz., “might not 
this ‘dirt cheap’ coal be used at the pits mouth to generate 
electricity, and the energy be transmitted to centres where it 
would be made profitable.” The same idea has occurred to 


.me in reference to the large quantities of steam we have to 


waste at night from the coke oven boilers, but then he 
supplies a very good answer thus: “To transmit the energy 
of coal electrically means a cost of about 2°5d. per ton mile.” 
That won’t do, whilst “the cost of coal by rail varies from 
0°5d. to 1d. per ton.” 

I hope the use of machinery for coal cutting will progress 
until it reaches the limits of possibility, and with electricians 
supplying a somewhat needed stimulus, I have no doubt it 
will do so. 

A. L. Steavenson. 





* Transactions, Federated Mining Engineers. Vol. I., 1889—1890. 


a 
1) 


a si cn et depen thee 
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Information Wanted. 

I have a double flue “Galloway boiler,” and have per- 
mission from my firm to fix a “smoke consuming apparatus.” 
Can any of your readers recommend me a good one, with full 
aaiaen for which I shall be greatly obliged. No agents 


or makers. 
E. Thomas. 





Smith and Granville’s New Core. 

I am somewhat surprised that the new core, illustrated on 
page 250 of your issue for February 19th, has not called forth 
any remarks from cable men, not even from our new president ! 
It will, doubtless, have the effect’of reducing inductive capa- 
city between wire and wire, but you did well in directing 
attention to the probable collapse of the tube under deep water 
pressure. But would not paper act almost as effectively as 
an air space, and save the collapse ? 

It will be interesting to learn how the tests compare with 
those of Mr. Preece’s B.A. cable. ii 





High Speed y. Slow Speed. 

Judging from advertisements, a fresh effort is apparently 
being made on the strength of the good management of one 
of our —— —,. works, to revive the waning 

ee of slow speed t. 
= ay I, through your siletinn: draw the attention of would- 
be purchasers to the following facts, which speak for 
themselves ? 

(1) The lowest recorded works’ costs (without reservation) 
in the United Kingdom have been obtained with high speed 
machinery (viz., Edinburgh with *92d. per unit). 

(2) The highest recorded works’ costs for 1896 were 
obtained with slow speed machinery, viz., Reading works’ 
costs 5°72d. 

(3) A marked diminution has been effected in the coal 
bill of one of the Kensington companies since the introduc- 
tion of high speed machinery, viz., House-to-House Electric 
Lighting Company. 

(4) The very company whose good results have been won 
by slow speed plant, and whose figures are mentioned in the 

vertisement referred to, are themselves adopting high speed 
= on a large scale. (Leeds.) 

That the slow speed machinery referred to in (2) and (3) 
was supplied by the advertisers is beside the argument—but 


a fact nevertheless. 
High Speed. 





CORRESPONDENCE.—We regret being compelled to hold 
over for next week’s issue, two letters on Mr. Rhodes’s 
article on “The Theory of Constant ae Direct Current 
Motors,” from “ A Student of the Manchester Technical 
School” and 8. Joyce.—Eps. Exec. Rev. 








BUSINESS NOTICES, &c. 





Cable Machinery.— Messrs. Johnson & Phillips have just 
issued an advance sheet of illustrations of the new machines made 
since their catalogue of cable-making and wire covering machinery 
was published in 1895. This sheet shows 20 different kinds, including 
stranding, rubber and cotton covering, yarn tarring, sheathing and 
ety wire twisting, leather twisting, vulcanising, taping, wind- 
ing, ac. 

Catalogues, Lists, &e.—Mr. W. D. Houghton, of 
Sankey Wire Mills, Warrington, issues a small pamphlet on wire 
rope, its construction and uses, in which are also given tables giving 
sizes, weights, and strengths of the various constructions of rope, the 
data having been compiled from actual tests. Several pages deal 
with the “ Tele-dynamic Transmission of Power.” 


Change of Address.—Messrs. Neill and Booth announce 


that they have moved their offices from 17, Shaftesbury Avenue, to 
their works, 52, Peartree Street, Goswell Road, E.C. 


Gas.—On Thursday night last week a serious gas explosion 
occurred at Clovelly Mansions, Gray’s Inn Road, London, causing 
"Gnoe Dretilig aeteeg thre es oo eg 

ay mornin was a osion in some ises 
in Cavendish Square, WwW. sateen hittcas 

On the 21st ult. a similar explosion occurred at the Vulcan Hotel, 
Askam, a being the cause. 

A serious explosion of gas occurred on Saturday at Tooley Street. 
The front and back rooms in the basement were completely wrecked 
aud the building set on fire. Several persons were injured. 


Electrical Wares Exported. 








Waex Enpuse Mar. 2np, 1896 | Waex Enpina Mak 2np, 1897, 
£ 4 £ 8. 

Adelaide. Teleg. mat... 79 0 | Amsterdam _... «- 265 0 
Amsterdam ... -- 80 O| Barcelona. Teleg. cable 120 9 
Bangkok ae ..- 500 0O/| Bilbao. Teleg. mat. ... 86 9 
Bombay... a .- 433 0 /| Bombay... ous we «©6655 0 
Brussels. Teleg.mat.... 268 0 | Buenos Ayres ... «- 18 0 
Cape Town... --- 438 0 | Bundaberg ae oe 119 0 
Colombo = -- 19 0 | Calcutta Be - 276 0 
Coolgardie. Elec. light Cape Town. Teleg. mat.1,220 9 
engine pi ... 860 0 | Christiania. Teleg.wire 986 0 
Delagoa Bay ... -- 18 O| Darban ... ena ee 597 0 
East London ... ... 1,608 © | East London ... ve §=6. 89 0 
Fremantle. Teleg. mat.3,216 0 | Flushing ne ss «6S 
Hong Kong __... ... 825 O/| Fremantle we + 400 0 
a Telephone 63 0 i Teleg. cable 730 0 
Liban ... ais soe ED -O - Teleg. mat.... 3,982 0 
Madras ... os 43 0 pa Telephone ... 1,553 0 
Malta... * 529 0 | Genca. Teleg. wire ... 50 0 
Mauritius a 83 0 | Gibraltar aaa -- 110 0 
Melbourne ~~ 160 0 | Gothenburg. Teleg.wire 108 0 
Rockhampton .. 800 0 ee so «os ©6850 
Rotterdam a ... 1,779 O | Marseilles. Teleg. mat. 80 0 
Singapore. Teleg. mat. 68 0 | Melbourne seg -«. 1,074 0 
Sydney ... aa — 0 e Teleg. mat... 402 0 
Wellington _... «. 127 0} Ostend ... Re os 1066 
Passages see as ©6800 

| Perth... sat a IE O 

| Port Elizabeth ... << wo 

| Rio Janeiro... sr «= GO 

| Rotterdam “ae ax ie 

| Gamtos .. ee we OO 

| Shanghai ios wo 399 0 

| Singapore a oo 80 0 

| Sydney .. coe owe 8 0 

| Wellington... oe 1,130 0 

*s Teleg. mat. 434 0 

oo. 288 0 


Yokohama 


Total £11,292 0. 


o 


Total £14,379 





Foreign Goods Transhipped. 
£ 8 


Fremantle aka oe S00 0 
Total £560 7 


Bankruptcy Proceedings.— At a sitting of the London 
Bankruptcy Court, held on the 26th ult., the public examination of 
Messrs. Mayner, Handford & Co., electrical engineers, &c., of James 
Street, Westminster, and Brighton Works, Red Hill, was advanced 
another stage. The Official Receiver report:d that the debtors had 


* filed the cash account as directed at the last sitting, but not in time 


to allow the trustee and himself to examine it, and under those cir- 
cumstances he had toapply fora farther adjournment. Mr, Abrahams, 
on behalf of a creditor, somewhat chafed at the delay, his client 
having undertaken to refrain from enforcing his powers under a 
charge given as security for goods supplied until the examination was 
completed. Mr. Registrar Brougham adjourned the hearing for 4 
fortnight, all the parties consenting to the arrangement. 

Under a petition presented at the London Bankruptcy Court by 
Messrs. Lowles & Co., on behalf of the debtor, a receiving order has 
been made against Wm. Alan Fraser, ical engineer, 18, Cecil 
Court, Charing Cross, and 28, Burbigh Mansions, Charing Cross Road. 
The debtor states that he sold off his stock about September last, and 
has sub-let the premises at Cecil Court. The amount of the lia- 
bilities did not transpire. 

At the last sitting of the Scarborough Bankruptcy Court, Edward 
Nicholson, aged 23, who resides at Filey, ap for public examina- 
tion. Inanswertothe Official Receiver, he said he attained his majority 
in December, 1895. He had since lent his brother-in-law, Edward 
B. Pym, £2,500 to help him to finance his business as an electrical 
engineer. Under the will of his father, whodied leaving £60,000, bank- 
rupt has a reversionary interest of £20,000, subject to the life interest 
of his mother. He had borrowed from the Yorkshire Insurance 
cement £3,528, and had borrowed £2,857 from a money lender in 
London. He had been trained for a civil engineer, and was now 
working as an apprentice in Liverpool at a penny per hour. He had 
now sold his reversionary interest for £7,000 to his mother, and 
there was a deficiency of £300. He had done a little betting, but he 
did not think he lost some hundreds on the racecourse. thé 
cause of his insolvency was lending money to Mr. Pym, borrowed at 
a high rate of interest. The Official Receiver: I am going to suggest 
that a good deal has been lost in riotous living. Bankrupt: What 
do you mean by riotous living? Official Receiver: I can tell you all 
about it, for I have got the bills here for cabs. For only a little over 
two months there is a bill for £41. Then there is whisky at the rate of 
a bottle a m4 almost. Eventually the examination was ordered to 
be adjourn: 


Dissolution of Partnership.—A notice in the London 
Gazette says that, pursuant to an order of Mr. Justice Kekewich, 
dated July 17th, 1896, and made in an action of Theodor Raaschou, 
Edwin Freund, and Lars Bristol, 1896, the partnership heretofore 
existing between Lars Bristol and Theodor Raaschou & Co. (the 
latter consisting of Theodor Raaschou and Edwin Freund) in the 
business of portable electric accumulators and lamp makers, undet 
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the style of the Bristol Electric Safety Lamp Works, at 40, Great 
Smith Street, Westminster, and the partnership heretofore existing 
between the said Theodor Raaschou and Edwin Freund, under the 
style of Theodor Raaschou & Co., lately carried on at 63, Queen 
Victoria Street, E.C., as electrical and mechanical engineers, have 
been dissolved as from July 17th, 1896. As from that date the said 
Theodor Raaschou will continue to carry on the business of Theo- 
dor Raaschou & Co., and the said Lars Bristol and Theodor Raaschou 
will continue to carry on the business of the Bristol Electric Safety 
Lamp works at 40, Great Smith Street aforesaid, and will take over 
all the assets and liabilities of the said firms, and will pay all the 
trade debts thereof. This notice is signed by Royds and Rawstorne, 
7, Suffolk Place, London, 8.W., solicitors to the said E. Freund; H. 
Savidge, 36, Gracechurch Street, E.C., solicitor for Theodor Raaschou ; 
Whittington and Son, 3, Bishopsgate Street Without, solicitors to the 
said Lars Bristol. 


Electrical Engineering in Tarkey.—A new harbour is 
in course of construction at Derendje, near Ismidt, and to enable the 
work to be carried on both by night and day, an electric lighting 

- has lately been put down by Messrs. Siemens & Halske, of 
rlin. 

First Meeting of Creditors.—The first meeting of the 
creditors interested under the failure of Charles Leigh Clarke, Hope 
Road, Newton-le-Willows, carrying on business as an electrical engi- 
neer at a Parade, Manchester, was held at the Official Receiver’s 
offices, Manchester, on Friday last. The bankrupt traded under the 
style of the Northern Counties Electrical Construction Company. 
The statement of affairs showed gross liabilities amounting to 
£4,012 18s. 11d., of which £2,167 13s. 11d. was expected to rank for 
dividend. The assets are estimated to produce £301 8s., thus leaving 
a deficiency of £1,866 5s.11d. The debtor attributes his failure to 
loss on contracts. Mr. W. A. Smith, chartered accountant, was 
appointed trustee, to act in conjunction with a committee of —— 
tion. The debtor appeared for his public examination at the Man- 
chester Bankruptcy Court on Monday last before the Registrar. 
Replying to questions put by the Official Receiver, he said his failure 
had been caused through bad debts, expenses of developing a patent, and 
his household expenses exceeding his profits. He knew of his insolvency 
in September or October last. In consequence of his financial posi- 
tion he was unable to complete contracts, whereas if he could have 
completed them, he would have had the benefit of the extras. 
Eventually the examination was ordered to be adjourned until the 
next Court, the debtor in the meantime to furnish further accounts. 

The public examination of Thomas Maddren, electrical engineer, 
Cardiff, was held on Friday last at the Cardiff Bankruptcy Court, 
before Mr. Registrar Langley. The Official Receiver said the estate 
was likely to yield 203. in the £, therefore he did not think it 
necessary to ask any further questions. The Registrar, in ordering 
the ‘examination to be closed, said such circumstances were very 
unusual in Cardiff. 


Hastings.—The Brush Company have received an order 
from the Hastings Electric Light Company for a 25-kilowatt alternating 
set, consisting of a 45 I.H.P. “ Universal” engine coupled direct toa 
standard pattern Mordey-Victoria alternator. The plant is intended 
to take the day-load of the station, and considerable economy is ex- 
pected to result from its use for this purpose. 


Liquidation Notices.—The London Gazette for February 
26th contains a notice, signed by Mr. Thomas Cantrell, liquidator, 
that a general meeting of the members of Manlove, Alliott & Co., 
Limited, will be held at the offices of Messrs. Wells and Hind, 70, 
Fletcher Gate, Nottingham, on March 27th, at 3.30 p.m., for the 
purpose of having an account laid before them showing the manner 
in which the winding up has been conducted. 

According to a notice in the London Gazette, at the extraordinary 
meetings of the City of Bath Electric Lighting and Engineering 
Company, held at Northumberland Buildings, Bath, on February 6th 
and 24th, a resolution was winding up voluntarily, and 
appointing Messrs. C. J. Wharton, B. H. Van Tromp, and Wm. 
Jeffery, liquidators. 


Motor Car Exhibition.—An International Exhibition of 
Motor Cars, Cycles, &c., will be held at the Royal Aquarium, London, 
from May 1st to 22nd, 1897. Full details of the various classes, 
le for space, &c., can be obtained from our “ Official 

Otices.” 


Organ Blowing.—An organ, on the Hope-Jones electric 
system, is to be put up at St. Saviour’s Church, Oxton, Liverpool. 


Peto and Radford.—This firm inform us that they 
have converted their business into a private company, under 
the name of Peto and Radford, Limited. No change of any 
kind is being made in the constitution of the firm, which will con- 
tinue, as hitherto, to be under the personal management of Mr. 
William Peto and Mr. F. W. Radford. All the liabilities of the old 
firm are being taken over by Peto and Radford, Limited. 


Presentation.—Mr. Walter Jamieson, teacher of the 
Mearns Street School Electrical Engineering Class, Greenock, has 
been presented by the students with a handsome travelling bag and 
dressing-case combined. 


_ Sheffield.—Mr. Raworth’s new “ Universal ” steam engine 
1s to be introduced into this important station, the Sheffield Electric 
Light and Power Company having placed an order with the Brush 
Company for a 300-kilowatt alternating set, consisting of a 500 I.H.P. 
double-compound “ Universal” engine coupled direct to a standard 
type Mordey-Victoria al . We understand that the Brush 
Company are now extremely busy with orders for “ Universal ” 
engines and alternators. 


Spencer & Co., Limited.—We are informed that Mr. 
Percy A. D. Privett has resigned his position as chief draughtsman 
and inspector of work with Messrs. Crompton & Co., Limited, of 
Chelmsford, and has accepted an appointment with Messrs. Spencer 
and Co., Limited, of Melksham, Wilts , who are, and have been for 
some time past, very busy with electrically driven hoists and elec- 
trical transmission and lighting plants in connection with their speci- 
alty of grain elevating and conveying machinery. Messrs. Spencer 
and Co., Limited, work in connection with Messrs. J. H. Holmes and 
Co., of Newcastle-on-Tyne. From a local paper we understand that 
Messrs. Spencer & Co., Limited, are about to enlarge their works, 
building several new shops. They have recently purchased about 5 
acres of ground adjoining their present works f. r this purpose. 

New Incandescent Lamp,—The Edison and Swan 
United Electric Light Company are introducing a new incandescent 
lamp, for which the chief feature claimed is, that it gives a perfect 
diffusion of light. The reflecting part of the bulb is of opal, and a 


roft light is thus obtained. It is claimed that the light given by the 
lamp, which we illustrate, is without the “lines” or shadows usual in 
silvered bulbs. 

“The House.”—A new monthly journal. with this title 
has been published, commencing with March, from the office of the 
Queen. Itis gotup in magnificent style; the design of the cover 


‘b:ing exceediogly pleasing, and the articles contained in this first 


number, in respect to their selection, interest and illustration, give 
the new paper rank among the high class monthly productions. We 
have not sufficient space at our disposal to refer in detail to the many 
subjects dealt with, but have already said enough to recommend it 
to all who are interested in making the home beautiful, or who take 
pleasure in hearing of the homes of other lands and times, as well as 
those of this country at the present day. 








ELECTRIC LIGHTING NOTES. 


Bangor.—As already announced, the Town Council is 
applying for a provisional order for lighting the borough, also certain 
portions of the parishes of Penter and Llandegai. The Ogwen 
District Council has consented to the extensions being made into 
these two parishes. 

Bedford.—A party from Luton, including Luton Coun- 
cillors and the Borough Surveyor, visited Bedford recently to inspect 
the electric light works, where the new alternator is now running. 
They also visited the several institutions of the town which are lighted 
by electricity. ; 

Birmingham.—lIt is proposed to adopt electric lighting 
for Carr’s Lane Chapel, schoolroom and vestries. 

Bristo],—The Electrical Committee has considered an 
application for the extension of lighting mains to Cotham Wesleyan 
Chapel in connection with a report of a canvass of the district. It 
was not thought that the outlay would be justified by the revenue. 

Cambuslang.—A committee of the Lanark County 
Council is asking the Council to approve of electric lighting being 
introduced into the district, and to give its consent to an application 
to the Board of Trade for a license or provisional order, either by the 
district committee, or any rar or company. It was stated that 
there is a weir across the Clyde half a mile up the river, which, at a 
comparatively small cost, could be utilised to supply the driving 
power. 
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Chelmsford.—The Lighting Committee have considered 
the question of the appointment of an electrical inspector, both as 
regarded public and private lighting, and have directed the Town 
Clerk to ascertain whether in other towns lighted by electricity sup- 
plied by private companies inspectors were appointed, and if so, 
what salaries were paid, and by whom they were paid ? 


Chelsea.—Mr. T. W. E. Higgins, the surveyor to the 
Vestry, bas submitted to the Works and General Purposes Committee 
a very lengthy report on the question of lighting the main streets by 
electricity, incandescent gas, and other burners, and as to the suita- 
bility of the present lamp-posts and lanterns, &c. 


Derby.—The Electric Lighting Committee recommend 
the appointment of Messrs. Bramwell & Harris as consulting elec- 
trical engineers, at a salary of 100 guineas a year, and travelling 
expenses. The same Committee also ask for permission to spend 
£20,000 upon extensions and improvements, namely, £10,250 for 
machinery, £8,650 for mains and services, £450 for buildings, and 
£6650 for accumulators. These matters were before the Council on 
Wednesday. 


Dover.—The Council is endeavouring to get the Supply 
Company to reduce its charges for the lighting of the Town Hall. 


Douglas (1.0.M.).—After considering estimates sub- 
mitted by the Douglas Gas Light Company and the Isle-of-Man 
Electric Tramway and Power Company, for the lighting of the streets 
by incandescent gas and electric light respectively, the Town Council 
has decided, by 11 votes to six, in favour of incandescent gas. 


Eccles.—The Board of Trade has sent the Town Clerk 
a copy of an application received from the South Manchester Elec- 
tric Supply Saas. Limited, for the revocation of the Eccles 
electric lighting order, and for the issue of a new order in the com- 
pany’s fayour. The Town Council discussed the matter the other day. 


Gloucester.—The City Council has appointed a Com- 
mittee to consider the steps to be taken under the Corporation’s 
electric lighting order of 1896. 


Hackney.—The Vestry has empowered the House Com- 
mittee to spend a sum not exceeding £400 for furnishing the whole 
of the Town Hall buildings with electric light fittings, &c. From 
the tenders that were sent in for the work, the Committee selected 
that of Messrs. Laing, Wharton & Down. 


Hanley.—At a meeting of the Electric Lighting Com- 
thittee on the 16th ult., the Borough Surveyor submitted the annual 
statement of accounts in connection with the electric light under- 
taking for the year ending December 31st last. The statement was 
approved and a copy ordered to be sent to the Board of Trade. The 
committee decided that the lighting of the new arc lamps be con- 
tinued throughout the night, and that all gas lamps be removed from 
the vicinity of the public arc lamps. The Council confirmed these 
minutes. 

The amount of loans obtained to carry out the electric lightin 
works is shown in the accounts to be £46,110, the capital iaendel 
being £44,143. The units sold are put down at 247,881, and the 
revenue from the electricity supply up to December 31st last stood at 
£4,188, with a profit, before setting aside depreciation, of £1,791. 


Hull,— The North - Eastern Railway Company has 
accepted the Electric Lighting Committee’s terms for lighting the 
Station Hotel. The cost of the main will be £182, but it is hoped to 
extend the light beyond the hotel. 


Inverness.—The gas manager has reported unfavourably 
upon the scheme of electric lighting which Mr. Neale, electrical 
engineer, Edinburgh, submitted to the Gas Commissioners. 


Kendal,—The Kendal Chamber of Commerce is angry 
because the Town Council will not move in the matter of electric 
lighting. The Corporation has purchased the gas works, which may 
be responsible for the present apathy re electricity. 


Lancaster.—The Electricity Committee has accepted the 
tender of Mr. William Massey for oil, and the tender of the United 
Asbestos Company for packing. Meter rents are to be abolished as 
and from March 25th next. 

Mr. Councillor Hall reports that according to the comparative 
statement for the nine months they had produced 39 per cent. more 
than they did during the previous year for the comparatively nominal 
sum of £70 over the charges of 1895. The income had sprung from 
£1,133 to £1,476 in the nine months. He thought that was a satis- 
factory state of affairs, and they would see according to the estimates 
that it was anticipated that in place of the rates being burdened, as 
was anticipated in 1696, with the sum of £282 8s. 7d., there would 
really be a balance to credit of £83 8s. 7d. 


Leith.—A councillor gave notice of his intention to move 
at Tuesday’s Council meeting, as a rider to the Electric Light 
Committee’s minute, that Prof. Kennedy be consulted and asked to 
report as to the practicability, &c., of the Leith Corporation taking a 
supply of current for lighting the district from the Edinburgh 
lighting plant. 

London.—The Commission of Sewers has agreed that 
an account should be prepared of the expenses of the electrical 
inspector in connection with the Electric Lighting Orders Confirma- 


tion Acts, 1890 and 1891, and application made to the City of London 
Electric Lighting Company for thé reimbursement by them of such 
gaa due credit being given for the fees received by the said 
officer. 


- 


Manchester,— Notwithstanding the remarkable success of 
the private electric lighting here, there is up to the present scarcely 
any street lighting by electricity. We understand, however, that the 
Corporation is now placing 20 lights in the centre of the city. Each 
light is of 1,000 C.P., and the posts are 22 feet high. Twelve of the 
lights are being placed in Albert Square, four on the Town Hall 
esplanade, four on the centre flags, and four on the opposite side. 
St. Anne’s Square is to have two lights; there are to be four in Picca- 
dilly, in front of the Infirmary, and one each at the crossing at the 
corner of Portland Street and the junction of Mosley Street and 
Market Street. The lights will be ready in a few days. 


Peterborough.—The Town Council does not seem able 
to decide what to do in regard to electric lighting. At last 
week's meeting the matter came up once more for consideration, and 
motions applying again for an electric lighting loan, and inviting 
offers for the purchase of the provisional order, were before the 
meeting. The first was negatived, but when the vote was to be 
taken regarding the second, it was decided not to rush the matter, 
but defer consideration for a week. 


Portishead.—The District Council has appointed a small 
Committee to make inquiries as to lighting the district with electri- 
city. The Committee is authorised to visit neighbouring places where 
electric lighting is in use, and prepare a report to place ‘before the 
Council before the present contract with the gas company expires. 

St. Helens.—The Lighting Committee has decided to 
appoint a junior assistant electrician. The committee proposes, in 
view of the possible necessity for the extension of the electricity 
works, to visit several electricity stations where extensions have been 


Totnes.—The Mayor of Totnes (Mr. T. C. Kellock), and 
several members of the Corporation, visited the offices of the Totnes 
Times and the Western Guardian recently, at the invitation of the 
proprietors (Messrs. Mortimer), to witness the first installation of the 
electric light in Totnes. The electrical work had been carried out 
by Messrs. Lord & Shand. 


Walton.—The Board of Trade have informed the Walton 
(Surrey) Urban District Council that the Walton electric lighting 
provisional order, to which the Council had lodged an objection, will 
not be proceeded with. The Council asked that the security for the 
— of the work specified in the suggested order should be 

,000. 

Worcester.—The report of the pmo: | Committee 
which embodied a statement by the borough electrical engineer, Mr. 
Murray, was up at Tuesday’s City Council meeting, and after a short 
discussion further consideration was deferred to the next meetirg. 





cmetanad 





ELECTRIC TRACTION AND MOTIVE 
POWER NOTES. 





Aberdeen, —The Town Council held a special meeting last 
week to consider the report of the Light Railway Committee on the 
local rival schemes and a proposal to acquire the tramway system. 
One bill is opposed, and in the other additional provisions il have 
to be i 


Belfast.—A vote has been taken of the residents in the 
districts to be traversed by the proposed tramway extensions, as to 
whether they approve or disapprove of the scheme. The total 
number of votes sent in was approvals 1,924, disapprovals 47 = 
majority 1,877. 

Birmingham.—The Public Works Committee has sent 
a sub-committee to certain English and Continental towns to inspect 
the various forms of tramway traction in vogue, and report the 
result of their investigations. They will go to Bristol, Blackpool, 
Paris, Brussels, Berlin, Budapest, &c. It is expected that the report 
will recommend the overhead trolley as the system best adapted for 
the lines to be operated by the Birmingham company. 


Dublin.—The Chairman of the Blackrock Commissioners 
ssid the other day that the Tramway Company had sent a petition 
for the consideration of the Commissioners, asking the Board of Trade 
to permit them to run their cars at a speed not exceeding 12 miles an 
hour along the roads outside Blackrock. The Commissioners will 
support the petition. 

On 23rd inst. a special general meeting of the shareholders 
of the Dublin Tramways Company was held at the offices, 
upper Sackville Street, for the purpose of considering and 
approving of (1) A Bill to empower the company to construct 
new tramways, and for other purposes; and (2) A Bill to authorise 
the use of electrical and other mechanical power on certain tramways 
of the company, and for other purposes. Dr. Carte, chairman of 
the company, presided. Mr. R. K. Clay, solicitor of the company, 
explained that the Bill first mentioned was for the purpose of 
enabling the company to construct’ some new lines, that the share- 
holders were already aware of, in Pembroke and Rathmines Town- 
ships, the principal object being the construction of a line accommo 
dating Rathmines and Pembroke Townships to the sea. Mr. Clay 
said the object of the other Bill was to obtain leave from Parliament 
to use electrical power on the existing lines in Pembroke and Rath- 
mines Townships, and also through the city, from Northumberland 
Road ,to Nelson’s Pillar, and from Annesley Bridge, on the North 
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side, to Nelson’s Pillar. The Chairman, in moving a resolution 
approving of the Bill, said it was of considerable importance, and 
the directors hoped that when they went to Parliament they should 
encounter no difficulty there. They had to arrange some little 
matters with the Corporation; and they expected that they would 
meet them in a fair spirit, and would accept the proposal that they 
(the directors) now had before them. The motion passed unanimously. 

We are glad to announce, says the Jrish Daily Independent, that 
direct tramway connection between the important township of 
Rathmines and the sea is now practically assured. An arrangement 
was entered into on Saturday with the Rathmines Town Board, and 
an agreement executed for the proposed electric tramway. Nego- 
tiations are pending with the Pembroke Township Commissioners 
for a way-leave. The Electric Line, Rathmines and Pembroke Bill, 
now before Parliament, will soon be d. It is intended to carry 
passengers from Rathmines to Ballsbridge for 1d. In this connection 
our contemporary reverts to the question of the alleged excessive 
speed on the electric tramway between Haddington Road and Dalkey. 
Major Marindin is still considering the matter. The existing license 
has just expired, and the Board of Trade has granted an extension of 
the license for a fortnight, subject to two additional provisions :— 
The first is that until the electric cars have been provided with 
efficient speed governors the time table shall be altered so as to allow 
a period of at least one hour and twenty minutes for each journey 
between Haddington Road and Dalkey. The second proviso is that 
until second couplings have been fitted no two cars s be coupled. 
The cars are at present connected by a single coupling. 

Addressing the shareholders in the Dublin, Wicklow, and Wexford 
Railway Company on 22nd inst. the chairman, Mr. F. W. Pim, said 
that whilst the directors might have been to blame if they had ignored 
the strong, but perhaps, too enthusiastic representations made to them 
as to the great advantages to be derived from a system of electric 
traction, there seems no chance whatever of these advantages being 
realised. The directors have, therefore, decided to allow these clauses 
to lapse. ; 


Dublin and Lucan.—From an Irish daily we learn that 
the directors of the Lucan Steam Tramway Company have awakened 
to the necessity of applying for the necessary powers to enable 
them to use electric traction on their system, which runs from Park- 
gate Street through a delightfully picturesque district on to the 
pretty little village of Lucan. The company have now given notice 
that an application is intended to be made by. them to his Excellency 
the Lord Lieutenant in Council, through the Grand Jury of the 
County Dublin, at the ensuing presentment term, and through the 
Council of the Corporation of the City of Dublin, for an Order in 
Council, authorising the name of the company to be changed from 
“The Dublin and Lucan Steam Tramway Company ” to “The Dublin 
and Lucan Electric Railway Company,” and also the varying of the 
tramway authorised by the Dublin and Lucan Steam Tramway orders 
of 1880 and 1896, by the laying and using of same, or such part or 
parts thereof as may be prescribed by the said order as an electric 
line, either upon the overhead trolley system or otherwise, at the 
discretion of the directors. The company also seek for an order 
empowering them to increase their share capital by the issue of new 
preference stock to an amount not exceeding £12,000, and enlarging 
their borrowing powers correspondingly for the purpose of carrying 
out this undertaking, with power to the company, or their directors, 
to provide for the expense of carrying out the undertaking wholly 
or partly out of revenue, without issuing the whole or any of the 
new preference stock. With electric traction it is said ‘that the 


apts from Dublin would probably be accomplished in something 


e an hour. 


Dudley and Stourbridge.—At the annual meeting of 
the Dudley and Stourbridge Steam Tramways Company, Limited, 
held at Birmingham on Tuesday, Mr. Edwin Rowlands, representing 
the solicitors of the company, said certain negotiations were pro- 
ceeding with the British Electric Traction Company, and he was pre- 
parte subject to the approval of the directors, to give the figures, 

ut he very much questioned the wisdom cf announcing it in public. 
Whatever proceedings were taken would be placed before the 
shareholders for approval before any contract was entered into. At 
present the solicitors on either side had only verbally agreed upon 
terms of purchase. 


Italy, — Messrs. Schuckert & OCo., of Nuremburg, 
y, are making good progress with the construction of the 
electric tramways at Leghorn. The plant at the generating station 
will comprise three 330 H.P. engines and dynamos, steam being 
supplied by a battery of Babcock-Wilcox boilers. The lines are to be 
completed by the 1st June next. 


London,—Electric Lift.—Broad Sanctuary Chambers, 
a new block of offices now eqpencebis completion, adjoining the 
Westminster Palace Hotel in Tothill Street, will be fitted with an 
electric lift to carry seven persons by Messrs. Easton, Anderson & 
Goolden, Limited. 


Motor Cars.—Aberdeen Corporation Links and Parks 
Committee have agreed, says Daily Tenders, to furnish electricity to 
two motor cars, to be supplied free, as an experiment, by Mr. John 
T. Clark, coachbuilder, Aberdeen, for conveyirg passengers to the 
Bathing Station. If the trials prove satisfactory, Mr. Clark has 
offered to supply a char-a-banc, at a cost not exceeding 300 guineas. 


Norwich,—Two tramway schemes have been occupying a 
great deal of attention here lately, both in the press and the council 
chamber, and also in public meeting. A lengthy communication 
appears in the astern Daily Press from J. R. Skelton, giving various 
reasons why Norwich should allow the overhead trolley system to be 
introduced. The Glasgow reports are quoted from extensively. He 
seems to hold, with others, that in Norwich the electric scheme was 





sprung a the city, a hasty canvass for signatures made. Other 
correspondence complains that the signatures were obtained in 
anything but a strict manner. The proposals of the promoters 
embodied various public improvements. 


Torquay to Paignton.—The Paignton District Council 
has agreed to the principle of this electric tramway scheme, to which 
we referred last week, and seems to view the propoeal with a good 
deal of favour. We are glad of this because, knowing the charming 
locality well, we feel sure it will be for the good of the district. The 
overhead wire system is intended. 


Withdrawn !—We learn that the West Suburban Rail- 
way Bill has been withdrawn. The measure proposed the incorpora- 
tion of a company for making a railway from Praed Street, Paddiag- 
ton, to Willesden, to be worked by electricity or cable power. The 
length of the proposed line was 4 miles 41 chains. 


Worcester,—The proposals of the Worcester Tramways 
Company to extend their tramways have been abandoned, much to 
the disappointment of the Council. 

The Chamber of Commerce last week passed a resolution approv- 
ing of the extension of the tramways in the city. The action of 
property owners and occupiers in the High Street in opposing the 
extension along that thoroughfare was strongly deprecated. 





TELEGRAPH AND TELEPHONE NOTES. 





Telegraphic Interruptions and Repairs :— 
Down. 


CaBLES. Repaired, 

Brest-St. Pierre (Anglo, 1869) April 6th, 1895 ... soe 
West Indies— 

Puerto Plata-Martinique Dec. 19th, 1895 ... “o 

St. Croix-Trinidad _... Nov. 30th, 1896 ... ove 

Grenada-Trinidad «. Feb. 4th, 1897 ... ese 

Jamaica-Colon ... .. Feb. 6th, 1897 ... rr 

Delay to Trinidad and Demarara 12 to 15 hours. 

Amazon Company’s cable— 

Parintins-Itacatiara ... May 5th,1896 ... ees 

Obidos-Parintins «. Dec. 7th, 1896 ... eee 
Hong Kong-Macao ... .. Jan. 5th, 1897 ... toe 
Pernambuco-Ceara ... +. Feb. 4th, 1897 .., eee 
Assab-Massowah ... w. Feb. 20th, 1897 ... a 

Telegrams are forwarded by boat. 
LANDLINES. 
"youd Masel tal line be} March 12th, 1896 ... 2 
arthagena - Barranquilla 
(Columbia) July 4th, 1896 eee ee 

Saigon-Bankok -«» March 1st,1897 ... March 1st, 1897. 


March 2nd, 1897.—Restrictions on messages for San Joré, Guatemala. 


Coast Communication.—We understand, says the 
Times, that it will be some months before the Royal Commission 
on Electrical Communication with Lighthouses and Light Vessels 
are able to enter upon the consideration of their final report. It may 
be remembered that in May last an interim report was issued, from 
which it appeared that, although the lighthouse cables laid on the 
recommendation of the Commission had worked satisfactorily, the 
cables to light vessels did not answer so well as had been anticipated. 
It was added, however, that experiments were being made with a 
system of communication by induction, which the Commissioners 
hoped would solve the difficulty. Unfortunately, this expectation 
has not been realised, and arrangements have had to be made for a 
series of further experiments in order to test the efficacy of alternative 
schemes. For these experiments fine weather, such as that which 
usually accompanies May, June, July, and August, is essential. In 
the circumstances the Commissioners have agreed to postpone the 
consideration of their final report for six months. 


Fife Telephones,—The estimates for the construction of 
a telephone system through Fifeshire were before a meeting of the 
County Council Standing Joint Committee last week. The estimate of 
Mr. Pollock, Glasgow, which was the lowest, amounted to £1,955, 
and provided for 21 stations. The maintenance of the system was 
estimated at £110 per annum. One member considered that the 
annual cost would be from £310 to £350., After lengthy discussion, 
it was resolved to see upon what terms the National Telephone Com- 
pany would do what was required. 


Hawaiian Cable.—The New York Evening Post recently 
stated that the Hawaiian cable scheme or schemes again occupied 
the attention of the House Committee recently. ‘ Two rival com- 

ies are seeking a Government charter with incidental subsidy. 

h, according to itself, is a pure and patriotic and wholly American 
organisation; each, according to the other, is but a cat’s paw of 
England. What with preventing Nicaraguan canals from being built 
and covering the Pacific with a network of ‘military’ submarine 
cables, British gold would appear to be having an unusually busy 
winter. What the poor Hawaiians want is, of course, altogether a 
secondary consideration. They exist only to be annexed and have 
cables landed on their territory. It may be worth saying, however, 
merely as a matter of curiosity, that they are heartily opposed to any 
such cable monopoly as is being urged at Washington. The Spalding 
concession, which will lapse in a month or two, the Hawaiian 
Government refused to extend or amplify when ex-Secretary Foster 
was sent to the islands in November to secure a new contract. A 
rather tempting bribe of $375,000 cash down was dangled before 


wom wes 

























i>. 








818 


THE ELECTRICAL REVIEW. 


[Vol. 40. No. 1,006, Manox 5, 1897. 





President Dole, but the Chief Justice told him he had no right to 
make an exclusive contract, the business and commercial interests of 
Honolulu pronounced strongly against the scheme, and Mr. Foster 
had to come away empty-handed. All this will, of course, be re- 
garded as wholly irrelevant at Washington, where the process of 
voting away the lands and franchises of other nations is one of the 
chief occupations of some of our leading statesmen and lobbyists.” 


The Government and Telephones.—In the House of 
Commons, on Monday, Mr. Heaton asked the Secretary to the 
Treasury, as representing the Postmaster-General, whether his atten- 
tion has been called to a letter of the late Postmaster-General, Mr. 
Arnold Morley, in which the writer officially laid down the right of 
the Post Office to take over the telephone system of this country 
without conditions in the year 1911; whether he had detailed infor- 
mation as to the enormous development of the National Telephone 
Company’s system and business, of the vast increase in the amount of 
capital invested therein, and of the claim of the company to receive 
ultimately fall payment for all such expenditure and investments 
from the Post Office; whether he was acquai.ted with the present 
value of the capital invested in the company’s operations; whether 
he would call for an estimate of the value of such capital in the year 
1911, and of thesum which would then be claimed by the company ; 
and whether, at any early date, he would be able to state, in order to 
avert misunderstanding and financial trouble, the policy of the 
Government on the question. Mr. Hanbury: Oa July 9th, 1894, Me. 
Arnold Morley wrote as follows :—“ On the termination of the license 
in December, 1911, the right of the National Telephone Company to 
carry on telephone exchange business will cease and determine. All 
they will have to sell will be their plant, and even this the Govern- 
ment will be under no obligation to buy.” I have nothing to add to 
this statement. The Postmaster-G 1 has seen from time to time 
the published accounts of the company, but he is not aware that the 
company have made the claim which the hon. member describes. As 
Mr. A. Morley’s letter shows, n> such claim could be admitted by the 
Government. The Postmaster-General is not acquainted with the 
present value of the capital invested in the company’s operation. 
It would clearly be useless for him to call for an estimate of its value 
in 1911. I hope to be able at an early date to state the Government’s 
policy on the general question, but I may say at once that the 
Government has no intention of buying up the company’s business, 
and will therefore give no notice to purchase, which it has the power 
to do, on or before June 30th, 1897. Mr. Heaton also asked the 
Secretary to the Treasury whether his attention had been called to 
the increasing dissatisfaction with the telephone service in London, 
its cost, and the errors and delays by which it was attended ; whether 
the Post Office was making any efforts to supply the public with an 
independent State service, characterised by greater speed, accuracy, 
aid economy; whether the Post Office authorities had and exercised 
any power of compelling the National Telephone Company to improve 
their service in the above respects ; and whether he was prepared to 
grant licenses to companies which might be willing to afford a cheaper 
and better telephone service. Mr. Hanbury: No, sir. The Post- 
master-General no reason to believe that there is an increasing 
dissatisfaction with the telephone service in London. The Post 
Office has not attempted to establish a telephone exchange system in 
London. The power which the Department — is that of 
licensing fresh companies and of —— itself. The question of 
whether licenses shall be given is one of policy, and, as I have already 
stated, the policy of the Government will be stated at an early date. 
Mr. Bartley inquired whether it was not the fact that the company 
was unable to eupply telephones, and kept applicants sometimes 
waiting for months. Mr. Hanbury: The Post Office has no informa- 
tion to that effect. 


The Buenos Ayres Telegraph Sqauabble—The tele- 
graph conflict in Buenos Ayres continues, says the Financial News, 
and the offices of the River Plate Telegraph Company remain closed 
by order of the Government. The longer they are closed, the heavier 
the ay eventually to be paid. The Buenos Ayres papers all 
strongly condemn the policy of the Government, except the Prensa. 
The conflict is spreading, and it is now known that all the offices are 
now prohibited from sending messages for Brazil, from the north of 
the Atlantic, by the Chili route. This cuts cff Brazil from direct 
communication with North America, Mexico, the Central American 
Republics, Chili and Peru. The Buenos Ayres Standard, in a very 
pronounced leading article entitled “The Telegraph Outrage,” says: 
“The voice of the public rings out very clearly; for each one feels 
that occasions for the display of parallel official tyranny are not 
wanting. Indeed, if we accept as a precedent the closing of the 
River Plate Telegraph Company offices, there is really no reason why 
the London Bank should not be closed, the Government coming for- 
ward to undertake the responsibility of that colossal institution of 
credit ; why the steamship companies should not be suppressed, the 
Marine Department offering to convey passengers and cargo; wh 
the foreign insurance companies should not be compell: d to shut their 
doors, and hand over their business to rival concerns; why the traffic 
of the foreign railways should not be diverted into protected chan- 
nels. For, with the precedent referred to as a basis pretexts abound, 
the banks could be asked tc ‘ uniform’ their discount rates, the steam- 
ship company their freights, and so on. It is to be observed that no 
sooner had the offices of the River Plate Telegraph Company been 
closed, than Dr. Carles, Postmaster-General, notified the public that 
the Post Office would receive telegrams for foreign parts, it being 
needless to add that all, or most cf such telegrams would be sent 
over the wires of the Centro y Sud-America Company, or, as we gene- 
rally call it, the Galveston Company—the rival concern |” 


The Pacifie Cable.—The Melbourne Argus of January 
1st last contains a notice which is an apparent contradiction. The 
following is the paragraph :—“ The Pacific Commission, observes our 
London corres; ondent, is steadily pursuing its inquiries, sitting four 





days a week, but little transpires respecting its proceedings, as the 
members and witnesses are sworn to secrecy. One of the witnesses 
this week was Captain William Goodsall, late commander of the 
Eastern Telegraph Company’s repairing steamer Chiltern. He was 
examined ing the probable life of a cable, and on the necessity 
of an adequatesurvey. He held a very strong opinion upon the latter 
point, and thought tbat soundings should be taken at quite short 
distances, as experience had taught him that long, unexplored 
stretches of five or six miles might conceal very grievous risks to 
cables. Mr, Fleming is allowed to sit in the room with the commis- 
sioners, but takes no part in the proceedings. The Agents-General 
for Australia, Tasmania, and New Zealand, other than Mr. Gillies 
and Sir Satl Samuel, are not admitted.” In the above it will be 
noticed that it is stated that members and witnesses were sworn to 
secrecy, and then immediately following this statement the Argus 
goes on to give some of the evidence submitted by Captain William 
Goodsall. If the members and witnesses were sworn to secrecy, it 
seems strange that Captain Goodsall’s evidence should have been 


communicated to the Press. 


West Australian Telegraphs,—The Postmaster-General 
of South Australia (Sir Charles Todd) issued in January a table 
showing the amount of t hic business done between West 
Australia and the other colonies for the year ended December 3lst, 
1896. Compared with the previous year, last year 162,769 messages, 
of the value of £31,950, were forwarded to West Australia, against 
105,477 messages, of the value of £20,917, forwarded in 1895. The 
number despatched from West Australia was 199,746, of the value of 
£40,033, in 1896, and 125,512, of the value of £25,297, in 1895 








CONTRACTS OPEN AND CLOSED. 





OPEN. 
Ashten-under-Lyne.—March 15th. The Corporation 
want tenders for the supply and erection of refuse destructors, 
boilers, dynamos, transformers, cables, ps, accumulators, cc. 
Consulting engineers, Fawcus & Clirehugh, Temple Chambers, Brazen- 
nose Street, ester. 


France.—March 9th. Tenders are being invited by the 
French Post and Telegraph Authorities in Paris for the supply of 
122 kilometres of paper-insulated electric cables, in two lots. Ten- 
ders to be sent to the Sous Secretariat d’Etat des Postes et des Tele- 
graphes, Rue de Grenelle, 103, Paris. 


France.—March 10th. Tenders are being invited for the 
contract for an installation of electric lighting in the Asile Departe- 
mental d’Aliénés du Rhéne, at Bron. Tenders to be addressed to the 
Préfecture du Rhéne, Lyons. 


Glasgow.—Tenders are being invited for the supply and 
fixing at the Olympia, New City Road, Glasgow, of one 25-H.P. gas 
engine, 20-2,000 candle-power arc lamps, and some incandescent 
lamps, and wire, cable, switches, etc. Tenders to be sent to Mr. 
E. ff Bostock, care of Lithgow & Son, printers, 76, West. Howard 
Street, Glasgow. 


Islington.—March 23rd. The Vestry wants tenders for 
an 80 I.H.P. high speed engine, a 35 to 40 kw. alternator, and a 20 
kw. continuovs current dynamo. See our “ Official Notices” for 
farther particulars. 


Jamaica.—April 15th. The Privy Council invites 
applications for a license for the establishment and working of a 
system of rapid transit in Kingston and environs. Copies of the 
Save Law, 1895, and of local rules and maps of Kingston and 
environs may be seen at the offices of the Crown Agents for the 
Colonies, London. 


Manchester.—March 16th. The Manchester, Sheffield, 
and Lincolnshire Railway Company want tenders for the supply of 
various articles during the year ended April 30th, 1898, including 
electrical materials, wire, and other sundries. Particulars of Mr. 
Longden, storekeeper, Junction Street Mills, London Road, Man- 
chester. 


Morecambe.—The District Council is inviting tenders for 
the supply and erection of boilers, dynamos, mains, transformers, 
accumulators, arc lamps and posts, testing apparatus, &c. 


Piymouth.—March 26th. The Corporation is inviting 
tenders for alternators, dynamos, boilers, condensers, pumps, accumu- 
lators, cranes, switchboards, mains, uits, transformers, arc 
lamps and posts, and various other apparatus and machinery in 
connection with the electricity works of the Borough. Borough 
Electrical Engineer, Mr. J. H. Rider. See our “ Official Notices” for 
more detailed particulars. : 

Roumania,—March 15th. The Munici 
of Braila, Roumania, are inviting tenders for concession to 
construct and work during a pericd of 35 years, of a system of 
electric tramways in the town. Tenders may be submitted for either 
the accumulator, electro-magnetic, or overhead ductor systems of 


Authorities 





traction. Particulars from and tenders to La Mairie, Braila, 
Roumania. 


Russia.—March 20th. Tenders are being invited by the 
Municipal Authorities of Ekakrinoslav, Russia, for the concession 
for the establishment and working of a central station for private 
and public electric lighting purposes in the town. 
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South Shields.—March 23rd. The Corporation want 
tenders for the supply of plant and the carrying out of work 
connected therewith, including the supply of cast-iron pipes and 
boxes, trenching and laying pipes, rubber covered cables and laying 
same, low tension cables and laying same, arc lamps, switches, trans- 
formers, incandescent fittings for street lamps. Borough Electrical 
Engineer, Mr. J. A. Jeckell. See our “ Official Notices.” 


Spain.—Tenders are at present being invited by the 
General Direction of the Spanish Post and Telegraph3 in Madrid, for 
the supply of 42,000 porcelain insulators and 24,000 ‘telegraph poles. 
Tenders to be sent to El Registre de la Direccion General de Correos 
y Telegrafos, Calle de la Carretas, 10, Madrid. 


Spain.—March 12th. The Municipal Authorities of 
Bailen (Jaen province) are inviting tenders for the concession for the 
electric lighting of the town during a period of 10 years. Tenders 
to El Secretario del Ayantamiento de Bailen (Jaen). 


Torqaay.—March 13th. The Electric Light Committee 
is prepared to receive proposals from companies or firms willing to 
undertake the free wiring of houses and premises in the Borough. See 
our “' Official Notices.” 


Tunbridge Wells.— March 13th. The Corporation want 
tenders for the supply and erection of a 350 kw. alternator with 
engine combined. Borough engineer, Mr. Boot. 


Wells,—March 27th. The Lighting Committee wants 
tenders for the supply and erection of the plant required for the 
complete equipment of an electric light station and for the under- 
ground conductors, &c. Particulars from Dr. John Hopkinson, 5, 
Victoria Street, 8.W. See our‘ Official Notices.” 





CLOSED. 


Somerset,—Messrs. Gent & Company of Leicester, have 
received the order for the whole of the electrical work at the New 
Western Joint Asylum, Somerset, including their patent dry ink 
marking watchman’s clock, telephones, fire alarms, and electric bells. 


Southampton.—At the last meeting of the Town 
Council, the Electric Lighting Committee reported that they had 
considered tenders for the erection of the new buildings required at 
the electric lighting station as follows :— 


F 
Messrs, Playfair & Poole, Southampton . 8,834 
Messrs. J. McWilliam & Son, Bournemouth . 8,480 
Messrs. Roe & Grace, Southampton .. BA - 9,250 
Messrs. Jenkins & Sons, Southampton . 9,287 
A. Krauss, Bristol .. a me ee . 9,400 
Messrs. H. Stevens & Co., Southampton re 7 oo ae 
Messrs. Jas. Longley & Co., Crawley, Sussex ie -- 9,989 
Messrs. Potter Bros., Horsham .. ba . 11,920 


Oa the recommendation of the Committce the tender of Messrs. 
Playfair & Poole was accepted. 








NOTES. 





Calcium Carbide.—The following has been sent to the 
Times from the Home Office, dated February 26th :— 


In consequence of the growing importance of carbide of calcium 
and the fact that the mere contact of moisture with this material 
causes a dangerous evolution of the highly inflammable gas known as 
acetylene, the Home S:cretary has caused inquiries to be made into 
the subject, with the result that an Order in Council has to-day been 
made under the 14th section of the Petroleum Act, 1871, bringing 
carbide of calcium within the operation of that Act. 

Accordingly, from the date on which such Order comes into 
force—viz., April 1st, 1897—it will be unlawful to keep carbide of 
calcium — in virtue of a license to be obtained from the local 
authority under the Petroleum Act. 

Any local authority to whom application may be made for a license 
to keep carbide of calcium can, if it so desires, obtain, on application 
to the Home Office, a memorandum showing the character of the 
risks to be guarded against, and containing suggestions as to the 
pares of the precautions likely to be most effectual for securing 

ety. 


Dangerous Trades,—aAt the request of the Home Secre- 
tary, Mr. OC. V. Boys, F.R.S., has joined the Department 
Committee on Dangerous Trades, over which Mr. Tennant, 
M.P., presides. Mr, Boys will take part in the inquiry 
with special reference to electrical generating works. 








Royal Lnstitution.—To-morrow, Saturday, March 6th, 
the Right Hon. Lord Rayleigh ‘will deliver the first of a 
ome of six lectures on “ Electricity and Electrical Vibra- 

ons,” 


Fire.—The Providence Saw Mills, Bradford, of Messrs. 
Beecroft & Wightman, of wood casing fame, were destroyed 
by fire on Saturday morning last, the damage thereto, and to 
Py premises, amounting in round figures to about 

+) e 





Vacant Posts.—The Morley Corporation want an elec- 
trical engineer for the Town Hall installation, who will also 
act as clerk of works under the consulting engineer, Mr. 
Hammond, daring the constraction of the electricity supply 
works, and become engineer of the same on completion. The 
commencing salary is £130 per annum. Sze our “ Official 
Notices.” 

The Brighton Council invite applications for the J so of 
head master at their new technical school, Richmond Terrace. 
Salary £350 per annum. Duties to commence May 3rd. 
Forms and particulars on application to the Town Clerk, Mr. 
F. J. Tillstone, Town Hall. 

A principal is wanted for the Mahomedan College, Karachi, 
India, which is a State-sided institution. He must be a 
Graduate in Honours of a British University, and not more 
than 35 years of age. He will be required to teach English 
literature, mathematics, and elementary science, Salary, 
R3.450 per mensem, rising to R+.700 per mensem. Rent 
free. £60 allow-d for passage money. Applications will be 
received up to March 10-h by Sir James Peile, India Offize, 
London, from whom furcher particulars may be obtained. 

From our “Official Notices” it will b2 seen that the 
Harrogate Electric Lighting Committee are wanting an 
assistant electrical engineer, 3 drivers, 3 stokers, and 1 fitter 
for the electricity works. 





Lectures.—On Wednesday evening, at Carpenters’ Hall, 
London Wall, Prof. J. A. Fleming lectured on “The Work 
of the Electric Current, with lantern illustrations and experi- 
ments,” the Right Hon. Lord Reay presiding. 

At the Heriot-Watt College, Eiinburgh, Prof. Francis G. 
Baily lectured on 22nd ult. on the “ Employment of Electricity 
in Printing Works.” 

B2fore the Mason College Engine2ring Society at Bir- 
mingham, on 24th ult, Mr. H. R. J. Burstall read a paper 
on “ Underground Electric Mains.” 

On 27th ult. Prof. W. F. Barrett lectured at Firth College, 
Sheffield, on ‘* The discoveries of a Yorkshire working man; 
or the life and work of Faraday.” 

Before the Institution of Engineers and Shipbuilders in 
Scotland, at Bath Street, Glasgow, on 23rd ult., Mr. F. J. 
Rowan read a paper on “ Recent Practice in the Application 
of Electricity to Engineering Tools.” 





Utilising the Water Power of the Danube.—A 
Brunswick firm has secured a concession to put down plant 
to utilise the water power of the Iron Gate Falls on the 
Danube. 


The Northern Society of Electrical Engineers.—-At 
the Palatine Hotel, Hunt’s Bank, Manchester, at the meet- 
ing to be held on Monday, March 8th, 1897, a paper on 
“ Methods of Charging for Electricity Supply ” will be read 
by Mr. R. P. Wilson, member. 


The Royal Society.—Before this Society yesterday, the 
following papers were down for reading :—“ Experiments on 
the Absence of Mechanical Connection between Ether and 
Matter,” by Prof. Lodge, F.R.S. “ Luminosity and Photo- 
metry,” by Prof. J. B. Haycraft. 











Society of Arts.—On Wednesday evening, March 10th, 
a paper on “ The Prevention of Fires due to the Leakage of 
Electricity ” will be read by Frederick Bathurst, The chair 
will be taken at 8 o’clock by William H. Preece, C.B., F.R.S., 
Vice-President of the Society. This is the piper which, as 
we have already stated, gained the Society’s Fothergill priz2 
in open competition. 


Presentations.—The other day, at the Bath Electric 
Light Works, which have been purchased by the District 
Conncil, Mr. G. F. Metzger, MIEE, city electrical engi- 
neer, was presented with a handsomely carved old oak English 
clock by the assistant engineers and staff of the old Bath 
Electric Light Company. Mr. W. G. Wilson, the resident 
engineer, was presented at the same time with a marble 
timepiece and walking stick, both suitably inscribed. 

The employés of Messrs, Anderson & Munro, electricians 
of Bothwell Street, met in the Clarendon Hall, St..George’s 
Cross, Glasgow, the other day, and presented Mr. James 
Campbell with a marble clock on the occasion of his mar- 


riage. 
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Electrical Engineers and the River Plate,—The 
January 23rd issue of the Review of the River Plate has an 
important note which might be applied with a great deal of 
truth to a number of so-called “electrical engineers” and 
“electricians” who “ practice” not far from home:— 

We doubt if there is any profession in this country in which the 
title of engineer is so much abused as the electrical. With the 
advent of the electric light, men who previously painted “bell 
fitters” over their doors now call themselves “electrical engineers.” 
Several cases of gross-abuse of the title have lately come under our 
notice. One is of a youth who bad charge of a small dynamo for 
about six months printing cards with “electrical and mechanical 
engineer” thereon. Another is the case of aman who ran a low bar 
down in the Boca, then went to the far South with a mining expedi- 
tion, and is now touting for a firm of electric wirers; this person has 
his business card with the words “electrical engineer” neatly printed 
thereon. To such a grade has the abuee arisen, that there is no 
saying where it will stop, and we should not be surprised to see the 
man who stands at the street corner with a small shocking machine 
adopt the title of electrical engineer and have his cards printed. 
There is scarcely a decent wireman in the country, but there are a 
crowd of so-called “electricians,” who have absolutely no claim to 
the title, as they know nothing at all about the science or its appli- 
cations, unless it be that, if you connect two wires with a supply 
meer mains and attach a lamp to the end of them, light will be 
obtaine 


Street Lighting —Mr. T. W. E. Higgens, Surveyor to 
the Vestry of Chelsea, has just issued a report to the Works 
and General Parposes Committee on Street Lighting, 
which is published in eztenso in the Contract Journal for the 
8rd inst. He does not seem to recommend anything in par- 
ticular, and his notions as to the cost of arc lighting are a 
little uncertain. A good deal of information on this subject 
would be gleaned from an article in the ELxcTR1caL REVIEW 
for December 13th, 1895, entitled, “Long Burning Arc 
Lamps,” and a translation from the French in our present 
issue entitled “Closed Arc Lamps.” 








Refioing Bismuth by Electrolysis.—Many attempts 
have been made to refine this metal, inasmuch as for certain 
purposes, especially those which are pharmaceutical, purity 
is an essential. The difficulty appears to have been solved 
recently by B, Zakorski, who employed impure bismuth as an 
anode in an electrolytic tank with a solution containing 
nitric acid as an electrolyte. Carbon, pure bismuth, plati- 
num, or other suitable material, may be employed as the 
cathode. A current density of 15 amperes per square foot 
of active bismuth surface is recommended, and the density 
must not exceed 30 amperes. Pare bismuth is deposited on 
the cathodes, from whence it falle, or may be easily removed. 
It is then washed with dilute HNO,, dried and fused. When 
the electrolyte has become too rich in lead, it may be freed 
from it by electrolysis, or the contained bismuth may be pre- 
cipitated by metallic lead, and the resulting solution of lead 
nitrate utilised in any desired way. 





Great Fire at Philadelphia.—A despatch from Phila- 
de'phia, yesterday, states that the power house of the Union 
Traction Company was destroyed by a fire which broke out 
during Wednesday night. The tramcar system of the city 
is crippled. The loss is estimated at half a million dollars. 





The Institution of Junior Engineers.—On Friday, 
March 12th, at 8 p.m., at the Westminster Palace Hotel, a 
pepe is to be read and discussed on “The Protection of 

uildings, &c., from Fire,” by Mr. W. R. Beckton. 





Of no Account!—A contemporary, reviewing (!) the 
contents of our issue for Febraary 12th, remarks :—“ The 
explosion on the Scotia is given importance by two capital 
illustrations, but, save for the vessel being a cable steamer, 
it has no electrical significance.” It seems to us when a 
vessel with possibly £100,000 worth of cable on board, and a 
full complement of electricians, engineers, and crew, is provi- 
dentially saved from going down with all hands by means of 
the single bulkhead which escaped the force of the explo- 
sion, that the incident has some electrical significance. One 
might just as well say that the destruction of the T.C. and 
M. works by fire would have no electrical significance beyond 
the fact ae: the standing walls enclosed cable-making 


NEW COMPANIES REGISTERED. 





Western Counties Electric Railways and Tramways 
Company, Limited (51,375).—Registered. February 23rd with 
capital £650 in £1 shares (150 founders’), to adopt certain agree- 
ments to apply for powers to construct a light railway or tramway 
from Torquay to Paignton, Devon, and to carry on the business of 
electric light and power. The subscribers (with ten shares each) 
are:—E. S. Rashleigh, Mayfield, Southgate, N., brewer; H. H. Rogers, 
Treassowe, Torquay, Captain R.A.; A. E. Howse, Cleveland Road, 
Torquay, surgeon; F. W. Sanford, Bettwys-y-Coed, Cockington, 
nurseryman; EK. S. Shapley, 2, Strand, Torquay, grocer; R. Townley, 
Oakhill Road, Torquay, Major retired; E. A. Foster, South Hill, King 
Rerswell, retired. Table A mainly applie:. Registered by Pritchard, 
Englefield & Co., Painter’s Hall, E.C. 


Peto & Radford, Limited (51,387).— Registered 
February 24th with capital £10,000, in £1 shares, to acquire and 
carry on the business of electrical engineers and manufacturers 
carried on at+57B, Clerkenwell Road, E.C., as “ Peto & Radford,” 
and to adopt an agreement with W. Peto and F. W. A. Radford. 
The subscribers are:—W. Pcto, Rosendale Road, West Dulwich, elec- 
trical engineer, one share; F. W. A. Radford, South Hill Park, 
Croydon, electrical engineer, one share; F'. G. Hart, land Road, 
Epping, electrical engineer, 200 shares; C. W. Marshall, 19, Elm Park 
Road, Chelsea, assessor, 100 shares ; J. E. Woodhead, Thongsbridge, 
Huddersfield, spinner, 400 shares: G. Shephard, 32, Lebanon Gardens, 
Wandsworth, 10 shares; W. J. Tanner, 147, Leadenhall Street, E.C., 
solicitor, one share. The number of directors is not to be less than 
three, nor more than five; the first are W. Peto, managing director, 
with £300 per annum, F. W. A. Radford £200 per annum, and F. G. 
Hart with £100 per annum; qualification £300. Registered office, 
578, Clerkenwell Road, E.C. 








OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 





Cruto Incandescent Lamp Agency, Limited (41,297). 
—This company’s annual return was filed on January 22nd, when 132 
shares were taken up out of a capital of £5,000, in £1 shares. 25 are 
considered as paid, and £1 per share has been called on the rest. 
£100 has been paid, and £7 is in arrears. 


Crompton Electric Supply Company of Australia, 
Limited (29,159).—This company’s annual return was filed on 
December 19th. The capital is £50,000 in £5 shares (9,500 “ A” and 
500 “B”). All the ‘B” shares are considered as paid; 3,115 “A” 
shares have been taken up, and the full amount called; £15,375 has 
been received, and £200 remains unpaid. 


Are Accumulator Company, Limited (34,015).— 
This company held its final meeting on January 22nd last, 


Electric Meter Company, Limited (31,096).—This 
company’s annual return was filed on January 18th, when 1,957 
shares were taken up out of a capital of £50,000 in £10 shares. 1,950 
are considered as paid, and £10 per share has been called on the 
others. £30 has been paid, and £40 is in arrears. 


Electric Welding Company, Limited (31,364).—This 
company’s annual return was filed on November 4th. The capital is 
£460,000 in 45,000 ordinary and 1,000 founders’ shares of £10 each. 
24,780 ordinary and 953 founders’ are taken up, and 8,333 ordinary 
are considered as paid; £10 per share has been called on the 
founders’, and £6 per share on the ordinary, and £118,126 has been 
received, leaving £26,282 unpaid. Several sums have been paid in 
advance of calls. 


Okonite Company, Limited (31,782).—This company’s 
annual return was filed on January 19th. The capital is £340,000 in 
17,000 ordinary and 17,000 preference shares of £10 each. All the 
ordinary and 16,995 preference have been taken up, and 11,332 are 
considered as paid. £10 per share has been called on the rest, and 
£225,665 has been paid, and £1,015 is in arrears. £5 has been paid 
on five forfeited shares. 


Economic Electric Specialty Company, Limited 
(41,561).—This company’s annual return was filed on January 12th, 
when the capital of £50,000, in £1 shares, was fully taken up; 
49,993 shares are considered as paid, and £1 pershare has been called 
on the others, £5 has been paid, and £2 is in arrears. 


East Grinstead Electric Lighting Company, Limited 
(48,522).—This company’s statutory return, filed on November 4th, 
shows that seven shares have been taken up out of a capital of 
£15,000, in £1 shares, and that no calls have been made. 


Electric Organ Company, Limited (44,344).—This 
company’s annual return was filed on January 7th. The capital is 
£110,000 in £1 shares (55,000 preference); 23,589 preference and 
2,225 ordi have been taken up, and the full amount called. 
£25,462 7s. 6d. has been paid, and £351 7s. 6d. is in arrears. 

Electric Lighting Extension Syndicate, Limited 
(49,462).—This company’s statutory return was filed on February 11th, 
when 1,217 shares were taken up out of a capital of £5,000, in £1 
shares; £1 per share has been called, and £1,212 has been paid, 
leaving £5 unpaid. 
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CITY NOTES. 





The report and accounts of this company have 
Charing Cross been already published in these columns, and it 


and Strand _ is unnecessary to say much about them, except 
Electricity | to remark that the company still continues ina 
Supply. remarkably prosperous condition. The most 


noteworthy incident in the twelve months’ work 
is the completion and opening of the new station. 


The following table gives the cost per unit :— 


1896. 1895. 
Totalcapitalexpended... ... see £309,604 £219,032 
Number of units sold... ees im 1,944,402 1,383,813 
Number of lamps connected... .., 73,464 51,202 
Revenue from sale of current ... ee £38,105 £27,859 
Netrevenue ...0 0 1. tee aes £15,289 £12,587 
Average price obtained per unit 4°69d. 480d. 
Cost of production. £ Per unit. 1895. 

CES Tn aein kcraa Wet Nee 7,090 “87d. “92d. 
Oil, waste, water and engi : 

i, weate, water and engine room} = =—_ggy 08d. ‘08d. 
Salaries and wages at generating } 3.763 46d. *BOd. 

station . 


Repairs and maintenance of build- } 


ings, engines, boilers, dynamos, &c. 2,086 {"Yera. | 26d. ‘33d. 


























Rates and taxes .. $02 Ber ales 2,025 “95d. 05d. 
Management expenses, directors’ re- 
muneration, anes monnging 
engineer, secretary, clerks, 5 22 E 
stationery and printing, general 2,847 30d. 30d. 
establishment charges, auditors, 
law charges, and insurance 
. Total £18,442 227d. 2°70d. 
Not included in the above. —— 
Wayleaves and licenses .. 181 
Depreciation 4,854 
Rents, repairs, taxes in 
respect of premises un- | 402 
occupied .. 1. ee) 
5,387 
Total £23,829 
age — 
obtaine 
Revenue. £& 8. d. per unit, 
By sale of current 38,105 0 0 469d, 
Meter rents os 464 0 O _— 
Other items ba -Veie 548 0 O _— 
Total £39,117 0 0 4°69d. 











Total cost per unit (exclusive of depreciation and renewal ac- 
counts), 2°27d.; works’ cost, 1°67d. 





Hove Electric Lighting Company, Limited. 


Tux ordinary general meeting of this company was held at Cannon 
Street Hotel on Wednesday, Colonel Wood presiding. 

The CHaigMan congratulated the shareholders upon the present 
position of the company, which was in every way satisfactory. The 
capital expenditure had been increased by some £4,600, and this was 
chiefly due to the extension of mains, which was a satisfactory item, 
inasmuch as these extensions would presumbly increase the customers, 
and consequently the revenue. This was the first time they had been 
able to come before the shareholders and not ask for further capital, the 
whole of it having been placed, the latter part of the issue having realised 
a premium of 103. per share. At the present moment the price stood 
above the price subscribed. Their anticipations that there would be 
no difficulty in placing 4 per cent. debentures had been realised. 
Bankers’ loans had been reduced from £3,100 to £1,500, and since the 
date of the report had been entirely paid off. The increase in the 
number of customers and lamps grew steadily, the number of cus- 
tomers having increased from 270 to 317 at the present time, and 
the equivalent number of lamps from 18,298 to 21,914, and the units 
had increased from 162,428 to 200,562, with the net result that 
profits of the company are £3,114, against £2,562 in the previous 
year. Supply of current had been carried out without the 
slightest interraption, owing, in a great measure, to the manage- 
ment of Mr. C. B. Smith, the resident engineer at Hove, and 
the excellence of the machinery and mains supplied by the con- 
tractors, Messrs. Crompton & Co. The premiums received had been 
placed to reserve fund, and, with the amount they proposed to add 
from last year, this fund would etand at £1,263. The repaira account 
stood higher this year than last, and this was due to debiting the 
difference between the amount realised by the sale of the temporary 
plant and the actual cost of the machinery. The net profit, with the 
balance of £152 14s, 64., was £3,267, and after paying debenture interest 





and income tax, left £1,660 15s. 4d., and out of this they proposed 
to write off £150 in preliminary expenses, to set aside £300 to the 


reserve fund, to pay a dividend at the rate of 6 cent per annum, 
and to carry forward a balance of £183 7s. 10d: to next year. They 
had referred, in the report, to the adoption of Wright’s method of 
charging, and this already had had the effect of increasing the 
demand for electricity. 

The report and accounts were then moved and adopted, a resolu- 
tion to pay a dividend of 6 per cent. was also adopted, and with the 
re-election of the retiring directors and auditors the proceedings 
terminated. ' 





Telegraph Construction and Maintenance Company, 


Limited. 


THE ordinary general meeting of this company was held on Tuesday 
last at the offices of the company, Sir Robert Herbert presiding. . 

The CHainman, in moving the adoption of the report, said the 
accounts for the year showed a net profit of £88,300 after charging 
the interest on the debentures. That was a very good profit. They 
were, however, handicapped by the very small amount brought for- 
ward—£18,869—from the previous year, and they had, therefore, to 
reckon with this, as it was important that they should always carry 
forward a substantial sum. The amount carried forward on the 
present occasion was £39,940, which was the smallest sum, with the 
exception of last year—£18,869—that they had been able to place to 
reserve for the last five or six years. So far, they had entered upon 
the current year under better conditions than those which me 
approached in 1896. The business of the company had been good, 
and showed some improvement over last year. Both the factories 
had been fairly active, and the steamships had been laying or repair- 
ing submarine cables under contracts and also on charter. The 
factories and machinery, which were frequently undergoing improve- 
ment, were at the present time in a higher state of efficiency than 
they had ever been before. Formerly they enjoyed a monopoly of 
business with America, but with increasing competition that had all 
changed. As an example of this, he mentioned that France had 
embarked upon great works, and were now determined to do for 
themselves that which years ago they accomplished with British 
assistance. To the net profit must be added £18,869 brought forward, 
making a total of £170,170. From this amount was deducted the 
interim dividend of 5 per cent., amounting to £22,410, leaving 
£84,760 to be dealt with. Of this sum the directors proposed to dis- 
tribute a dividend of £1 4s. per share, absorbing £44,820, being at 
the rate of 10 per cent., and making, with the amount already paid, a 
total dividend for the year of £1 16s. per share, or 15 per cent., 
leaving £39,940 to be carried forward. 

The motion was agreed to, and the proceedings closed with the 
usual vote of thanks. 


Notting Hill Electric Lighting Company, Limited, 


THE annual general meeting of the shareholders of the Notting Hill 
Electric Lighting Company was held on Tuesday evening at the 
offices, Bulmer Place, Notting Hill Gate, Prof. W. Crookes (chairman) 
presiding. 

The CuarEMan, in moving the adopticn of the report, first referred 
to the death of Mr. Sidney Waters, one of the most hard-working 
members of the board. There was, he said, a considerable change in 
the No. 1 account “statement of share capital,” for the whole of their 
capital had now been issued. Last year they had £11,380 of pre- 
ference shares unissued, but during the year these were considerably 
over applied for by the shareholders, which showed their confidence 
in the business, and the whole was allocated at a premium of £2 per 
£10share. “Statement of loans capital” still remained blank, but 
the directors anticipated making use of their borrowing powers 
during the present year. Owing to the great increase in their area, 
they had to provide capital to lay more mains and to build more 
engines and machinery, and the demand for current would increase. 
They had two options before them. One was to issue more share — 
capital, and the other to make use of their powers and borrow 
money—not more than 50 per cent. of their capital. Their position 
was such that they could easily provide the necessary interest for - 
borrowed money, and moreover they could borrow on terms which 
would cost less than the dividends to share. On £96,800 t, 
they had earned net £4,736, or about 5 per cent., and very ‘much of 
their money was sunk in buildings, extra heavy mains, and other things 
which would not require increasing as the debt increased; but the 
fresh money they spent yielded considerably over 6 percent. If they 
issued debentures or debenture stock to bear 4 per cent., and under- 
took not to redeem it before the end of 42 years, they would not only 
obtain debentures, but obtain a premium also for their reserve. 
During the ensuing year they would Ler forward their heavy work 
as fast as they could, and they hoped before the end of the year to 
have filled up their compulsory area with all necessary mains. That, 
with the increase of expenditure on machinery, would absorb £10,000. 
After that he foresaw no great expenditure; but as demands 
for current came in for streets where there were no mains, 
they would have to spend money to make connections; but 
such expenditure, as a rule, was exceptionally remunerative. 
The amount of capital received during 1896, not including 
£2,276 premiums on preference shares, was £9,755, making a total of 
£96,840, while the expenditure for the year was £15,106 33. 5d., 
making a total of £99,104 17s. 6d. The revenue account was a 
matter for congratulation all round. Although their revenue was 
increased by £1,612, their expenses had only increased by £103. 
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With to insurance, that was now ing a serious matter for 
electrical companies; for owing to one or two fires at works at which 
business of an electrical nature was carried on, the insurance com- 
ies had raised their premiums about 100 per cent., which he 
thought a most unjustifiable increase. The cost of insurance in their 
case had increased from £48 to £82. From the credit side of the 
account, it would be seen that the revenue for the sale of current was 
£4,865 18s. 10d., an increase of £1,484 18s. over that of the previous 
. In 1891 they bad 77 houses connected, 6,056 lamps connected, 
sold 30,162 units, received £1,623, and expended £2,178, showing a 
loss of £554. In 1895, 307 houses were connected, 20,307 
lamps were connected, 182,327 units were sold, £6,940 was 
earned, the e diture was £3,712, there was a profit of 
£3,227, and a dividend of 2 per cent. was paid. Last year, 
396 houses were connected, 25,716 lamps were connected, 230,787 
units were sold, the revenue was £8,552, the expenses £3,816, and 
the profit £4,736, and a dividend of 4 per cent. was declared. Their 
sheer cost of generating current was lower than that of most other 
companies with many times their output, showing the close attention 
given to that department by their engineer, Mr. George Schultz. The 
Bill confirming their new provisional order received the Royal Assent 
on March 3ist last. That order gave to them authority to supply 
electricity for about a equare mile on the northern part of the parish 
of Kensington, adjoining their original area of stupply, and also 
enabled them to extend their mains down Holland Park Avenue, and 
thence through Addison Road to Kensington Road. They had con- 
sidered the matter of a reduction in the charges, but they were unable 
to reduce their charge of 8d. per unit to customers taking the cur- 
rent at a pressure of 100 volts; but to those willing to take a 
supply at 200 volts, they had decided to reduce the charge 
to 6d. per unit. They had little reason to anticipate any 
falling away in their prosperity. Their mains were creeping 
northward and westward, and they were tapping a new district. 
They were supplying current at 200 volts now, and they anticipated 
a considerable increase in revenue from householders and occupiers 
of small houses as the result of a contract they were entering into 
with the Free Wiring Syndicate, which would undertake to wire 
houses on the hire system, and so increase their revenue. He moved 
the report, and a dividend of 4 per cent. on the ordinary shares. 
Mr, AtEx. HowpsEn seconded the motion, and it was carried. 





Chelsea Electricity Supply Company, Limited. 


Tux ordinary general meeting of this company was held at the offices 
of the company, Cadogan Place, S.W., on Wednesday last, Mr. 
J. Invine CounTmnay presiding. In the directors’ report and audited 
accounts for the year 1896 now before you, which, with your permig- 
sion, I will take as read, I am glad to have to deal with a condition 


of affairs showing marked improvement since our last meeting, and’ 


adding greatly to the stability of the company and the value of your 
p . It is true we do not propose to pay a larger dividend than 

reviously, although the profits would admit of it; but 5 per cent. is 
6 DO means & small one, and if you will follow my explanations I am 
sure you will agree with me as to the prudence of our decision. We 
bave during the year had an addition to our circuits of 23,106 lamps, 
the largest increase on our record ; in fact, the number added is three 
times as as the average increase for the past three years. The 
number of lamps added in 1895 was 10,068, and in 1894 the number 
added was 6,621. The total number of lamps connected to the 
end of the year was 80,460. To meet this rapidly increasing demand 
has required considerable capital expenditure in land, buildings, 
machinery, and mains, and this expenditure is of necessity 
still going on, for we cannot teli but .that the present 
year may bring forth an equally large addition to the demand. In 
the first Pape it was necessary to arrange for more accommoda- 
tion for additional plant, and we have been able to make good 
ion of the freehold purchased in 1895. Designs and 
embodying the most recent improvements in buildings 
and plant were got out, and as soon as we bad overcome the inevit- 
able delays connected with the purchase of some of the leasehold 
interests on that property, we commenced the erection of a new 
generating station in — Place, in the S.W. part of Chelsea, close 
to the present Cheyne Walk station. The first portion of this station 
has been built. Notwithstanding the difficulties which arose in the 
building trades in the summer, the progress has been very satisfac- 
tory. The contract for the building included the construction of a 
chimney shaft 150 feet in height. e work was commenced in the 
month of May, and on December 16th the first engine of 250 horae- 
power was running on the load. Before the end of the yeara second 
engine had been erected. The portion now constructed will be 
ar with 1,500 horse-power. The extension of the building is 
now being proceeded with, and when the whole is completed, the 
. Alpha Place station and the Cheyne Walk station will together be 
able to supply about 5,C00 horse-power, or 200,000 lamps fixed. We 
have uded an arrangement with the London Electric Company, 
by which we take a certain amount of current during the year for the 
daylight load only. Although not an absolute necessity, we consider 
it to be advantageous, We are obliged to lcok well ahead because ef 
the great difficulty in acquiring suitable sites in Chelsea, and in 
obtaining delivery of plant, owing to the growing demand for 
additional plant in many of the principal towns in Great Britain. 
In addition to increasing our generating power, we have, of 
course, to increase the transforming and storage plant at our 
sub-stations, besides making large additions to the mains. A 
new sub-station has been built at Pond Place to supply the Fulham 
Road district, and the demand for a supply in the neighbourhood has 
been excellent. In building this station ample provision has been 
made for future extensions of plant. Ten motor-dynamo trans- 
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tion Company, of Wolverhampton, each capable of supplying over 
2,000 lamps at one time, have been delivered during the year, and 
are doing good work. The storage batteries, which have always 
proved a source of safety and economy in working, are as usual of 
the E.P.S. type.- A considerable extension in mains has been made 
in the Falham Road and in the King’s Road, where many large shops 
are supplied. A good many more smaller extensions have been made. 
Mains have been laid in 6,500 yards of streets. These mains, as you 
are aware, consist chiefly of Callender-Webber casing, containing a 
number of ways or ducts, into which Callender cable is drawn. The 
total length of these ways laid down during 1896 is 13 miles, and 
over 16 miles of cable has, during 1696, been drawn into these and 
others already laid down. I may, however, say that the expenditure 
is incurred gradually, with due regard to ecunomy, and that the 
capital expenditure, both per lamp fixed and per unit sold, is less 
than P gma: To meet this expenditure, th3 nominal share 
capital was increased in 1896, and 12,000 ordinary shares issued 
in May, and fully subscribed. These are entitled for 1896 to 
24 per cent. dividend per annum on the instalments paid up, and 
in 1897 they will rank with the ordinary shares previously 
issued. In view of this large expenditure, although we are 
confident it will in due course bring an incressed return, it has 
seemed to us that it would be unwise to increase the dividend, and 
that it would be more prudent to keep to our moderate thc ugh sub- 
stantial dividend of 5 per cent., at least for the year 1896. Respecting 
the item of extraordinary expenditure referred to in the report, I 
may here say that of the litigation and expenses relating to the 
trouble at our Cadogan Gardens station little remains to be settled, 
and that the engineering operations occasioned thereby have been 
successfully carried out. In regard to the revenue account I have 
some remarks to make The net revenue, after paying interest on 
debenture stock, amounting t>» £2,700, is £9,164 7s. 4d , out of which 
we recommend a dividend of 6 per cent. per annum on the preference 
share capital, and 5 per cent. on the old issue of ordinary shares, 
carrying forward a balance to next year of £1,526 17s. 4d. The cost 
of producing the current has been slightly decreased, and this has been 
accomplished in spite of our being forced, owing to. the great diffi- 
culty in getting delivery of plant, to work somewhat uneconomically. 
I must not, however, omit to mention that 1896 is the first year 
throughout the whole of which we bave supplied the Board of Trade 
unit at 6d., a reduction of 12} per cent. on the price charged in 1895. 
You will see that the rates are largely increased. They were raised 
very considerably in the quinquennial assessment, and though our 
appest was so far successful that a reduction of £250 per year is 
obtained, yet we have had to pay, in 1896, £670 more than in 1895. 
Notwithstanding these drawbacks, we have added £2,000, out of the 
profits, to the renewals fund, and have maintained our plant in first- 
class working order, so that you may take it that the year 1897 has 
started with most favourable prospects. We have further strengthened 
our position by adding the balance of premiums to the reserve fund, 
bringing that fund to £15,865 14s. is fund is invested in ‘the 
securities of the Indian and Colonial Governments—what are 
commonly called trustee investments. This has been a most anxious 
and trying year for every member of the staff. Mr. Frank 
King, I regret to say, broke down in health last July, but is 
now much better. He will return from a tea voyage this month. 
Mr. Percy Still, our resident engineer, has successfully met all the 
difficulties, which were numerous, and bas maintained the wonted 
excellence of our service. I do not think that there is anything 
further that I need add, but I shall be happy to answer any questions 
which you will presently have an opportunity of putting. I will 
now move: “That the report of the directors and statement of 
accounts for the year 1896 now before this meeting be and they are 
hereby adopted; and that the payment of a dividend of 6 per cent. 
on the preference share capital, and of 5 per cent. on the old issues 
of £70,000 ordinary share capital for the year 1896, be and ia hereby 
approved ; also that the payment of a dividend at the rate of 24 per 
cent. per annum to December 31st, 1896, on the new issue of £60,000 
ordinary share capital from the due dates of the respective instal- 
ments, exclusive of the premium (in accordance with the terms of 
the prospectus of May, 1896), be and is hereby approved; all the 
dividends to be payable forthwith.” 

At the close of the chairman’s speech a few questions were asked 
and answered, and satisfaction was expressed that the dividend was 
not increased, and that the reserve fund had been added to. The 
resolution adopting the accounts and approving dividend was carried 
unanimously. 

The chairman and deputy-chairman were re-elected, as were the 
auditors. 





Bath Electric Light Company,Limited. 


Art a general meeting of shareholders in this company, held last week, 
the following report was submitted :— 

“The shareholders will recollect that at the extraordinary general 
meeting of the company, held on August 7th last, authority was 
given to the directors to complete the contract whereby the com- 
papy’s works were to be sold to tte local authority of Bath. The 
directors have now to report that the sale has been carried into 
effect, and on the 7th inst. the works were handed over to the Cor- 
poration against payment of the contract sum, the company’s statu- 
tory powers ceasing at the same time. The purchase money has in 
part been applied in paying off the bank overdraft—thus at length 
releasing the directors from the heavy responsibilities of their per- 
sonal guarantees—the debentures, and the mortgage on the land and 
buildings. The balance, amounting to £15,000, has been placed on 
deposit at interest pending its distribution to the shareholders by the 
liquidators when appointed. There are unrealised assets, 
of plant and materials, not purchased by the local authority, and 
Salk aula thd trees oa current trading accounts due by the com- 





ee > tet he Cs oh OO O00 GR. od oh Oh ok OO eee ee oe es 












































































a ES SS a 


wwe tr we ww” 


Oe BS we 


Ll ee 


= 


ao o 


- aor 











Vol. 40. No. 1,006, Manox 5, 1897.) 


THE ELECTRICAL REVIEW. 323 





pany to be settled, but the directors are now able to state with con- 
fidence that their forecast of August last will be fully realised, and 
that there will be quite £5 per share to distribute to the shareholders. 
Under the circumstances, and to save time and expense, the directors 
have not prepared audited profit and loss accounts for the past year, 
but call the shareholders together at the earliest possible moment, 
and recommend the passing of the winding-up resolution, as set out 
in the annexed notice of the extraordinary general meeting, in order 
that the shareholders may as soon as possible receive the proceeds of 
the sale of the works. There is no doubt that if the company had 
been able to continue its business, the shareholders would, in a very 
short time, have had no cause to regret their investment in the Bath 
Electric Light Works.” The following resolution was then proposed 
and carried :—‘ That the company be wound up voluntarily under 
the provisions of the Companies’ Acts, 1862 to 1869, and that Charles 
Joseph Wharton, of Palace Chambers, Westminster, electrical engi- 
neer, Benjamin Humphries Van Tromp, of 4, Hyde Park Terrace, 
London,. solicitor, and William Jeffery, of the City of Bath, 
accountant, be, and they are hereby, appointed liquidators for the 
purpose of such winding up.” 





W. T. Healey’s Telegraph Works Company, Limited. 


Tus eighteenth ordinary general meeting of the above company was 
held on Friday last, February 26th, at the company’s offices, 27, 
Martin’s Lane, Cannon Street, E.C. There was a small muster of 
shareholders. Mr. Sydney Gedge, M.P., presided. 

Mr. Satmon (the secretary) having read the notice convening the 
meeting, 

The Gasrinsm, in moving the adoption of the report and balance- 
sheet, said he would not detain them very long on the subject of the 
position and prospects of the company. He would first call their 
attention to the fact that the meeting was held in the month cf 
February. Some years ago the directors were obliged to keep putting 
it off from month to month in the hope that they might have good 
news to communicate. There was a great deal of difference between 
that time and this. Then they put off till December in the hope of 
good news, and really had none, but now they were able to meet in 
February. Last year if wasin March. The dividend would be paid, 
not in the beginning of April as last year, but on March 1st. That 
was cause for hearty congratulation. Mr. Sutton, the managing direc- 
tor, had just returned from abroad, and he found much competition 
with foreign manufacturers, but the company had done well in the past, 
and had the credit of being considered one of the best cable makers. 
He (Mr. Gedge) was over the works a few days ago, and was pleased 
indeed at what he saw, the activity displayed, the order, &c. Com- 
paring the 1895 report with the very excellent one of the year 1896, 
their net profit for the year ended December 31st last had been £26,077, 
prvi with £21,823 in the previous year, and after making cer- 
tain payments, a balance of £20,527 remained this year, compared 
with £17,342 a year ago. After paying the interim dividends, and 
including the sum brought forward, they had a balance of £29,844, 
compared with £24,417 in 1895. Some of them might think that out 
of such a large balance the dividend ought to be more than 10 per 
cent., but they must strengthen their position by having a good deal 
of money in hand wherewith to make more money. They had trans- 
ferred £7,500 to the reserve fund, compared with £5,000 last year, 
and the dividend now proposed would make the distribution 10 per 
cent. for 1896, free of income-tax. Until 1891 they paid no dividend. 
Then they paid 5 per cent. for three years; in 1894, 6 per cent.; in 
1895, 8 per cent.; in 1896, 10 per cent. It would be very nice if they 
could go on in arithmetical progression. After paying a dividend, 
and strengthening the reserve fund, they were able to carry forward 
£14,294, against £13,367 last year. That was a very prosperous con- 
dition, and he might add that those large profits not been 
earned by big contracts, for they had had none, though they were 
hoping, and had good reason to hope, for one or two. The attention 
of all commercial people was very much turned to the fact that they 
must have more phic communication with the Colonies. All 
sorts of cables were in the air, and they hoped would be shortly in 
the water, and that this company would have something to do with 
putting them there. The Halifax and Bermudas cable had not cost 
one penny for repairs since it was laid in 1890.. The Florida-Bahamas 
was laid on 1892, and the fund to cover company’s liability to repai 
that cable had amounted to £3,722. That cable had not cost one shilling 
for repairs since it was laid. The company’s character stood as high as 
that of any of their rivals or competitors. He —. the cable would 
be extended from the Bermudas to Jamaica. He also hoped there 
would be a Canadian and Pacific cable, and that the Government 
would see the great advantages before very long of giving such sub- 
sidies that there should be communication from Great Britain to 
every part of the colonies without touching any foreign coast. When 
those cables were contracted for, Henley’s would get their share. But 
in order to do that, they needed to spend a good deal more money 
upon the works. They had had to order a new cable-making 
machine, and they would haye to have a building to put it in. They 
would want more capital, and before very long they would bring that 
matter specially before the shareholders. He thought they would 
have to increase it from £100,000 to £150,000. They ought to be 
able to get a considerable premium for those shares. 

The motion was seconded by the Hon. Ranpotpx Srmwaakr, and 
carried unanimously, as also was the motion declaring dividends on 
the preference and ordi capital. 

e retiring directors, Major-General Hutchinson, C.B., C.S.I., and 
the Hon. Randolph Stewart, were re-elected, also the auditors, 
Messrs. Ball, Baker, Deed, Cornish & Co. 

Votes of thanks to officers and staff having been passed, 


Mr. Ggorez Svurton, the managing director, replied. He said 
with reference to the statement by the chairman, that they were 
buying a cable-making machine in Germany, that they had the larger 
amount of the big sum on the balance-sheet in machinery, and of 
that the greater part was English. If they could get a better machine 
in Germany than elsewhere to turn out their work they got it there. 
They bought on the priuciple of Free Trade. They kad competition 
with Germany, France, Austria, and America, but it was gratifying 
that actual observations in the. countries he had visited showed that 
English cable makers—at any rate, Henley’s Company—were able to 
compete easily with Germany, both in price and qual.ty, in all 
branches of the electric wire trade. They had nothing to fear from 
competition with Germany or any other country. In reference to 
the item of stock, that last year was about £42,000, and this year it 
-had risen to £78,000. That stock included expenditure on orders in 
hand. The orders brought forward to 1897 were larger than. orders 
brought forward to 1896, so that really, although the stock was 
nearly double, it did not mean that the unsold stock of raw material 
was double. So that the working capital of the company was not 
sufficient, apart from the extensions and new machines they would 
need. He hoped next year they might have £100,000 stock if 
it meant a larger number of partly executed orders brought 
forward. 

These remarks were followed by a vote of thanks to the Chairman 
and directors, the moving and seconding: shareholders making very 
complimentary speeches. The resolution proposed was passed with 
acclamation, and read as follows:—“ Having regard to the splendid 
results obtained by the directors in the mavagement of the affairs of 
the company, producing as they bave a balance-sheet which shows a 
net profit of quite 20 per cent., and a dividend to the shareholders of 
10 per cent. free of income-tax on the last year’s trading of the com- 
pany, that the sum of £500 be and is now voted to the directors of 
the company, as a bonus beyond their fixed remuneration for their 
services during the year ended December 31st, 1896, such sum to be 
divisible as they may mutually agree.” 

The ’ ee replied in suitable terms, and the proceedings ter- 
minated. 





Kensington and Knightsbridge Electric Lighting 
Company, Limited, 


Tux general meeting of the Kensington and Knightsbridge Electric 
Lighting Company, Limited, was held on Thursday, the 25th ult., at 
1, Gt. George Street, Westminster, Mr. Granville R. Ryder taking 
the chair. 

The Carman, in moving the adoption of the report, said it was 
a matter of great satisfaction to the directors to be able to put before 
the mecting #0 good a report as they were able to do for the year 
1896. Not only had there been a very considerable increase in the 
business as compared with the previous yc ar, but the ratio of increase 
was much larger than had ever been the case before. For instance, 
the number of places lighted increased last year as compared with 
the year before by 216 instead of 201, and what was better, the 
number of lamps supplied by electricity by the company increased 
by 25,175, a greater increase than in the preceding year, when the 
number was14,102. This was a very satisfactory increase, and it was 
with great pleasure that the directors asked the shareholders’ accept- 
ance of an increased dividend Ly 1 per cent., as compared with the 
year before, making a dividend for the year of 7 per cent., and he 
might say that this was done without any straining of the company’s 
resources. Notwithstanding the fact that the rates for insurance had 
increased by £1,200 as compared with the year before, and that for 
the maintenance of buildings, &c., they paid £2,570 03. 6d., and also 
wrote off on sales of old plant nearly £3,000, they were able to place 
a further sum of £2,345 to the renewal account, and to write off the 
capital expenditure to the amount of £2,000. With regard to this 
latter amount, this was an item objected to as being unnecessary by 
some shareholders, but as a matter of fact, directors thought it of 
considerable importance that this should be done. The great point 
with regard to the capital expenditure was that it should be: really 
worth the money put on the capital account. There were certain 
items which could not be expected to retain their original value for 
all time, and there was one item in regard to meters to which that 
particularly applied. Some years back meters cost a great deal more 
than now, and if they were to attempt to sell their meters for the 
original cost, they would not get their money back. Therefore, it 
was hardly fair that they should be treated on their original cost in 
the capital expenditure. They stood at a largish figure in the capital 
expenditure, between £10,000 and £11,000, but by writing off they 
had been reduced to what the directors considered their fair value. 
With regard to the increase of capital during the last year by 
about £10,000, namely, about £5,000 second preference, and about 
£5,000 4 per cent. debenture stock, the main outlay of that money 
had been on the mains, which had been increased by a mile and a 


quarter during the year, and the buildings, on which £4,292 had been - 


spent. That amount had been laid out almost entirely upon the 
Knightsbridge station. It was very much required, and he hoped it 
would be shortly completed. The station had been in all respects 
built economically, and the company would get considerably more 
space for plant. It was also a fireproof building, instead of one 
which was not. Then there was the item “ Balance of conversion of 
deb:nture bonds from last account.” The original sum that was 
spent for the conversion of 44 per cent. debenture bonds to 4 

cent. in May, 1895, was £2,679 Os. 6d. It was a very desirable thing 
to do, because it enabled the company to put the debenture stock at 
its proper rate—4 per cent. instead of 44 per cent. During the year 
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1895, in premiums, £755 5s., and at the last general meeting it was 
decided that that should be written off as against the £2,769, and 
that had been done, which had reduced it to the figure now ip the 
accounts, £1,365 15s , and the directors proposed to take that to the 
same account, with the result that that £2,769 would be reduced to 
£558 Os. 6d. He did not think he was too sanguine in supposing 
that during the next year that would in all probability be worked off. 
Turning to the revenue account, the amount of electricity sold during 
the year had been 1,514,729 units, and the receipts from that 
amounted to £34,371 19s. 3d. During the year 1895 the sale of elec- 
tricity. was 1,228,734 unite, which produced £28,090 13s. 2d. On the 
other side of the account there was—“ To manufacturing electricity, coal, 
oil, water, waste, sundries, £6,916 9s. 10d.” The cost in the year 1895 
of producing 1,228,734 units was £6,068 10s. 7d. The result was that 
by the additional sum of £849 193, 3d., spent in manufacturing elec- 
tricity, the company had gained an additional receipt of £6,281 03. 6d. 
This was a remarkable result. What it showed was to what an enor- 
mous extent the cost of electricity might be reduced by a large 
output, and there was also some comfort in the fact that it enabled 
companies with a large output to compete successfully with private 
consumers with their own installations. It was also pretty. good 
evidence of the efficiency of the company’s staff in wnking out the 
business. 

Sir FrepeRick BramMwE& tw seconded the motion. 

Sir Anruur Cuay asked if there was any demand for the electric 
current for cooking purposes; also whether the directors saw any 
prospect in the not distant future of reducing the price per unit? 

Mr. H. F. Maxuns asked if there was any chance of increasing the 
— during the next year? 

he CHatRMaN said he thought the company would be sure to want 
some — 

Mr. Eins asked what happened when the company paid a 
— of 10 per cent.? Had they to reduce the price of elec- 

icity 

The CuatsMan replied that there were no clauses such as those 
which affected the companies. The company could pay as large 
a dividend as it liked. The question of reducing the rate per unit 
had not yet come before the board, but it was impossible to say what 
the future might produce in that : 

Sir AnTHuR Cuay said he was glad to hear the chairman’s remark 
about the increased output wow the company to reduce the cost 
of producing the electricity. He (Sir Arthur Clay) spoke as a share- 
holder as well as a consumer. 

The Cuareman said he did not think electricity was much used for 
cooking at present. 

Sir FaepzRick BraMwELu remarked that he boiled his own kettle 
every morning by electricity for his shaving water. 

The motion was carried unanimously. 

The CuarnMan moved the confirmation of the interim dividend at 
the rate of 6 per cent. for the half-year ending June 30th, and that a 
further dividend be declared of 8 per cent. for the half-year ending 
December 31st last. A 

Mr. G. H. Hopxrnson seconded the motion, which was agreed to. 

Sir AntHuR Cxay moved that the sum of £1,000 be paid to the 
directors for their services during the year and fixed as the yearly 
remuneration for the future. 

Mr. Maxrns seconded the motion, and it was adopted. 

On the motion of the CHarrman, seconded by Mr. Duptey E. 
Savgin, Sir Frederick Bramwell and Mr. R. W. Wallace, Q.C., were 
re-elected directors, and Messrs. Lovelock, H. W. G. Whiffin and 
Dickenson were re-elected auditors at a remuneration of £52 10s. 

A vote of thanks to the chairman, moved by Sir AnrHur Cray, 
terminated the proceedings. 

The CuarnMan, in returning thanks, observed that he had every 
reason to hope there would be a higher dividend next year. 





The Pontypool Electric Light and Power Company, 
Limited. 


TE directors, in their annual report, state that since the last report, 
which was issued np to December 31st, 1895, a new engine and 
dynamo have been added to the station, at a cost of £380, which in- 
creased the generating power of the station by one-sixth, soas to cope 
withthe increased demand. In order to provide for the cost of this 
plant, and to obviate the issue of fresh capital, the directors deemed 
it advisable to appropriate the sums standing to the credit of the 
reserye and renewal accounts for that purpose. The directors regret 
that, through stagnation of trade in the locality during the last 12 
months, the output has not increased sufficiently to meet the increased 
rate of charge demanded by the contractor for running the station, 
and, as will be seen from the net revenue account, the balance, though 
a profit, is not sufficiently large in the directors’ opinion to warrant 
a dividend being declared this year, but the directors are now taking 
such steps as they think will ultimately effect a considerable improve- 
ment. The accounts show that the running of the station for the year 
ending December 31st, after carrying a sum of £100 to the renewal 
account, has resulted in a net profit, which, with the balance carried 
forward from last year, amounts to £125 16s. 1d. Of this, the 
directors recommend that a sum of £50 be carried to the reserve 
asonet, and that tLe balance be carried forward to next year’s 
account, 





Scarborough Electric Light Company, Limited, 


Tue fifth ordinary general meeting of the above company was held 
at the Grand Hotel; Scarborough, on Thursday last week. Mr. 
George Alderson-Smith presided. 

The Cuatpmay, in moving the adoption of the report and balaxce- 
sheet, said it would be seen that the capital account during the year 


had been increased by £2,431. That, of course, was necessary on 
account of the extension of the mains, and also of the cables, which 
they had to supply. In 1895 vp pen off £304 of the formation 
ws 8 preliminary expenses, and last year £275. The cost of office 
furniture and stationery showed an increase, but included the 
removal to the new offices and also the cost of additional furniture. 
The revenue account showed a gratifying increase. In 1894 it was 
£418 ; in 1895, £937; and in 1896, £1,755. Their receipts had in- 
creased £910. On the other side, the wages and salaries had 
increased only £238, and the stores and maintenance had actually 
decreased £59. Of course, fuel would always be a very costly item. 
The coal cost the company, in round figures, 10s. 6d. a ton, whilst in 
Leeds it was delivered into the electric lighting company’s own yard 
at 3s. 6d.a ton. The company had got 63 new customers during the 
past year, an equivalent to nearly 5,000 C.P, additional lamps. It 
they were not going forward by leaps and bounds, they were, at any 
rate, going forward steadily. This year they had already applications 
for 555 additional lamps, and with the increased demands, it would 
be necessary to have an additional engine, and that, with the addition 
of mains and cables, would cause a capital expenditure of a little 
over £3,000. The company’s customers had increased from 52 in 
1893, to 298 in 1896. e number of lamps in 1893 was 4,000 ; in 
1896, 17,700. The units sold in 1894 was 89,000; and in 1896, 
179,000. Their gross income in 1894 was £2,200; in 1896, £4,384. 
The working expenses had proportionately increased from £859 in 
1894 to £2,670 in 1896. The profits had increased in a greater pro- 
portion—from £418 in 1894 to £1,718 in 1896. : 

Mr. J. B. Smmpson seconded the adoption of the report, which re- 
commended a dividend of 44 per cent. He was connected with two 
other companies, he said, which were increasing at the rate of about 
80 per cent. per annum, and he found that Scarborough was in- 
creasing at a corresponding rate. 

Councillor Stsrrzup considered the item for salaries and wages 
excessive. He asked what proportion was for wages ? 

Mr. Woopatr replied that the wages and salaries swallowed up 
£800, and Alderman Hatt said the salaries were a little over 
£500 


Councillor Sisrrmip took exception to the continuance of a con- 
sulting and a resident engineer, and asked whether it was not possible 
to dispense with the consulting engineer, and thus save the amount 
of his salary ? 

Mr. Swinton said that the wages and salaries were very low as coi0- 
pared with other similar companies. 

Mr. Smmpson and Mr. Bricur supported the retention of both 
officials, on the ground that it was of vital importance to the success 
of the company that there should be no stop ; 

The report and balance-sheet were adopted. 

Mr. George Alderson-Smith, Mr. G. L. Beeforth, and the Hon.C. A. 
Parsons were re-elected directors, and Mr. C. E. Bradley was re- 
appointed auditor. . 

The directors were voted £100 as remuneration for their services 
during the year. ay. 

Councillor Snuyrrmxp protested against any remuneration being 
given to directors until the company was paying 10 percent. 

The Cuarrnman said the allowance worked out to 12s. 6d. a visit, 
which he did not consider was an extravagant sum, when gentlemen 
had to attend the meeting from away. The number of shares 
held by Newcastle was 3,611, and by Scarborough people 


1,000. 
A vote of thanks to the chairman, proposed by Mr. F. Braiaut, and 
seconded by Councillor Susr1zxp, concluded the proceedings. 





The City of London Electric Lighting Company, 
Limited.—Warrants for the payment of the dividends on the pre- 
ference and ordinary shares, as declared at the general meeting held 
on the 24th inst., together with allotment letters for the present issue 
of 10,000 new ordinary shares of £10 each, part of the 40,000 created 
by resolution at the same meeting, have been duly posted. 


Brazilian Submarine Telegraph Company, Limited. 
—tThe directors have declared an interim dividend of 3s. per share, 
or at the rate of 6 per cent. per annum, free of income tax, for the 
quarter ended December 31st last, and payable on March 25th. The 
transfer books of this company will be closed from the 18th to the 
24th inst., both days inclusive. 


Commercial Cable Company, Limited.—A quarterly 
dividend of 13 per cent. on the capital stock, payable on April 1st, 
has been declared. 








TRAFFIC RECEIPTS. 





The City and South London Railway Company. The ee for the week ending 


February 28th, 1897, were £996; week March Ist, 1896, £946; in- 
crease, £50; receipts for half-year, , £9,713;: corresponding 
’ , £8,860 ; » £353, 


ipts for the week ending 
week last yeal, 





The Liverpool Overhead Railway Company. 
February 28th, 1897, amounted to £1,275; 
£1,056 ; increase, £219 


The Western and Brazilian Telegraph Com Limited. The receipts for 


ph 

ending February 26th, 1897, 17 cent, of the 
gross receipts payable to the London Platine Beasiifian Relegrapb Com: 
pany, Limited, were £2,093, 
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SHARE LIST OF ELEOTRIOAL COMPANIES. 





TELEGRAPH AND TELEPHONE COMPANIES. 















































Stock ail one Closing — done 
or en or " we 
‘tan a svaro| sola taree year, | Gigeace: | Shovhinn, | Sts 
1894, 1895. | 1896. Highest.) Lowert. 
173,4007 Atvicom Dinect Tele, Ltd., 4 | ee 9 see weet ewe | 1001 4% 14%] ... (100 —104 [100 —104 ‘ce tre 
25,000 Amazon phew nay Limited, shares ooo coe eee 10 ooo eee eee 84— 6 = 7 eee ooo 
1,012,8807 dagio-Amenien 4p Lib. 00 nee tes, wees wwe (BtOCK/L2 25.J£2 9s,/£2 138.) 52 — 55 51 — 54 52} 
2,993,5607 . -. Lee nesta nee [BtOCK|S4 45.64 185,145 63.) 954— 964 | 95 — 96 962 954 
9,993,5607 Do. do, Defd. eee Lid. eee eee eee eee Stock’ oe eee see 84— 9 83— 83 83 
188,000 | Brasilian Submarine Teleg., Ltd. we owe | 101 7H 17%] « | 15R— 158 | 153— 158 158 15h 
75,0002, Do, do. 5 % Debs., 2nd series, ‘yoo... =. | 00015 % 15%] ... [tis —217 113 —117 oa 
44,000 Chili Telep., Ltd., Nos. 1 to 44,000 ., eee eee eee 5 24% 4 % oon +— = — eee 
18,000,000$) Commercial Oab ble Oo, eee eee eee eee $100 7 % 7 % eee 170 —175 165 —170 165 eee 
224,850 | Oonrolidated Telep. aage and Main., Ltd. oes eo | 10/-| 18% | 14% | ... — _ eee << 
16,000} Oubsa Teleg., Ltd. Negi ese aes, eee cee | SOLOS TSS | .. L IG— 1 | 1 xd) 1 | 1 
6,000 Do. 10 % Pref. see eee coe eee eee 10 10 % 10 % eee 194— 204 19 — 20 xd eee oe 
12,981} Direct Spanish Teleg., Ltd. . eae} Saag 5}4%.14%] .. | Sh— 44 34— 44 a 2 
,000 Do. do, 10 % Cum. Pref. ac 5/10% 10% |] .. | 10—1 10 — 104 oe se 
80,0007} Do. do, 4% % Debs. Nos.1 to 6,000 ... | 50 | 44% | 44% | ... 105 —108 % [105 —108% | ... see 
60,710 | Direct United States Cable, Ltd. ... ae eee ew t Le ae sw 1 oe 9— 9h 3] ..: 
400,000 | Hastern Teleg., Ltd., Nos.1t0400,000 <.. ... ...| 10| 64% | 64% | ... | 17 —17h [17 — 17k | 17%5| 174 
70,000 Do. 6 % Oum. Pref. aaa eee coc: | A eae to i 18 — 19 18 — 19 183 18} 
102,1007 a 5 % Debs., repay. et ot 1899 ... ..|100;5%15%| ... [103 —105 [103 —105 1033 | ... 
1,297,8377 4 % Mort. Deb. Stock Red. we. [Stock] 4% 14%] ... [130 —1383 |129 —132 1814 | 180 
250,000 Mastera Bxtensinxe Australasia and Ohina Teleg., Ltd. ...| 10/7%|7%| ... | 174-18 | 174-18 1745 | 17% 
64,1007 { Do. 5% (Aus. Gov. Sub. ys Deb., 1900, red. ann. drgs. }100 5% |5 % -- 1100 —104 100 —104 me 
reg. 1 to '1,049, 8,976 to 4,826 a 
194,8007,) Do. do. roy 1,050—3,975 and 4,327—6,400 |100/5%|5%| ... |101 —104 |101 —104 ; 
820,0007 a. 4% Deb. 8 bat Stock} 4% |4%]| ... [129 —182 |128 —131 ee 
tern and South teioan Teleg., Ltd., 6 e Mort Deb. eda i we; 
80,6007|{ 190 dco nn og i }100 5% |5%| ‘ |100—104 [100-104 | ... 
107,6007 Do. do. to bearer, 2,344 to 5,500 | 100|5% |5%| ... [101 —104 |101 —104 aa 
soo,o00}{ Do 4 % Mort. Debs. Nos. 1 to’ 8,000, ed, }roo} 4% | 4% | + flor 10 fry —110 i 
200,0007 Do. Pind tee, . Mt. Debe. a Bub.) 1t08,000 | 25)/4% 14%] ... [110 —113% [110 —113 %| ... ea 
180,227 | Globe Telegraph coe oe Sstwwe | «10 | 48% | 44% | 2 | AL — 114 | 1 — 11h 115%] 114 
pron : Ky th “ 9% Pret we | 10;6%/6 2 “a a i a ie ak 174 
A Great No: om Teo, Com: of f Copenhagen 10 % |10 ies - oad 
180,0007 aie 6 % Debs. | 100/5%|5%| ... —107 108 105 xd| ... a 
17,000 Indo-Ber Teles. ~ = owe | 25 10 % (10% |... | 58 — 56 53 — 56 aa 
100,0007) London Platino-Brasilian ., Ltd. 6 % Debs. . ww. | 100}6%|6% | ... |109 112 (107 —110 xd one 
,000 | Montevideo Telephone 6% Pref, Nos. 1 to 28,000... aad BlL4% 14% | 2— 2% — 2% coe aed 
484,597 | National Teleph., Litd., 1 to 484,597... se ace 515% | 58% | 54%) 78-— 78 7— xd) 7%) 7 
15,000 Do, 6 % Oum, 1st Pref. eee soe 10 6 % 6 % 6 % 17 — 19 16 — 18 xd eee oe 
15,000 Do, 6 % Oum. 2nd Pref. 101/6%16% | 6%} 17 —19 146—18 xd)... | .. 
119,234 Do. 5 reeeeees. Se 8rd Pref.,1t0 119,284 515% |5%] 5%| 68— 6j— Gjxd) 63 | ... 
1,100,000/ Do. - 84 % Deb. Stock Red. Stock| 34% | 34% | 34%|104 —107 |104 —107 106 | 1042 
171,504 | Oriental h. & Wee £44 Now 1 to 171,504, fully paid 1) 44% |5% | ... — H-— # ea on 
ee Pee he Th, 6 Sia, ee }100 4% 14% 106 —109 106 —109 | ... | . 
11,839 uter’s Ltd. eee eee eee eee eee eee . oon 8 ni 5 % 7 acne 8 7 — 8 72 eee 
8,881 Submarine Oables Trust eee eee eee coe eee Cert. ees eee 138 —143 138 —143 eee ee 
i United a Plate | ee ees eco cee oes 5}3% 14% 3i— +38 3i— 3 * 
146,78387 5 Debs. eee eee eee Stock 5 % 5 % 100 —105 100 —105 oe 
? West Aian Telog ed, poe to — oe see eee 18 nso 4 % 5 — 6 “— eee 
8802 do. 5 % De eee coe eee 100 5 % 5 % 103 —106 101 —104 xd oe 
88,000 West Ooast of Amation Yoleg” Ian. 10 | nid | nil #- 1} — 1 ia : 
158,0007 Do, do, do, 8% Deb, repay. 1982 | 1898/8 % | 8% 96 —104 |99—105 | 100 
248 Western and Brasilian Teleg., Ltd. 54 eee 15 8 % 3 % 84 nal 9 8i— 8? oe 
$3,129/ Do. do, " 6 % Pret. Ord 8s | HEHE Y 62— 7 63— 7k | ae 
83,129 Do. do, do, Def. Ord... eee 74}1% 11% 2t— 2 2%4— 2 tee 
2002, Do, do, do. 6% Debs, “A,” 1880 Red. 100}6% 16% 111 —115 {112 —116 112 
206,4007) Do. do, do. “B.” do. 100/6%/6%| ... (109 —113 [109 —113 Res 
88,821 | West India and Panama Teleg., omnes we se a a a — 1 A es 
84,563 Do, do, do, 6 % Oum. Ist Pref, 10;};6% |6% . | 114— 12 114— 12 ie a 
R.. Do, - do. 6 % Oum. 2nd Pref. 10;/6%|6%]| .. | 9—1 94— 104 ea 
80,0007) Do, 5 % Debs. No.1t01,800 ...|100}/5% |5% . |107 —110 |107 —110 aed 
1,777,000 Western Union ot U. B. Teleg., H % 1st Mort. Bonds ... [$1001 7% | 7% 107 —112 |107 —112 ‘ iit 
164,8007' Do. do. % Ster. Bonds. ... ... | 100/;6% {6% 100 —105 [100 —105 xd - 
ELECTRICITY SUPPLY COMPANIES. 
80,000 | Charing Oross and Strand Electy. Supply . 5 % 15% | 6%| 94-10 9$— 10jxd) 10,,/; 9% 
10,277 |*Chelsea = ueiey y Sogely, Tal. Lid, Ord Noa. 1 t 5 se 5% | 5%) 84— 9 9— 9% 93 9 
60,000 0 44% Deb. 8 nie |Stock| ... | 44% | 44%|112 —115 {112 —115 ate ea 
40,000 | City ot Tondon Hive. Luightg. Co., tid, Ord. 40 080 10/5% 15%! 7%| 19 — 20 18 — 19 xd} 19% | 17% 
40,000 Do, af nog ti to 40,000 10/6% |6% | 6 %| 17 — 18 164— 174xd| 173 | 16% 
800,000 Do. 5 % Deb. Stock, Ber to at S115) id}; ..}/5% 15% | 5%/183 —137 [132 —136 182% | ... 
22,475 |Oounty of Lond. & Brash Prov. E. itg. Ltd., Ord. 122,475 | 10] .. | mid | nid | 103-103 | 108— 113 11 104; 
20,000 do. . do, 6% Pref., 40,001-—50,000 we | 10] .. |6% | 6 %| 144— 15 149— 154 sia be 
10,000 do. do. iss. at 2 pm., all paid .. ee el ae ahs . | 10¥-- 114 | 144— 142 1434 | 11 
49,900 Metropolitan Electric Supply, Ltd., 101 to 60,000... | 10/3 % 14% . | 185— 144 | 184— 144 144 | 143 
12,500 Do. — Ord., 50,001 —62,500, iss. at £2 prem. 1 Ne a id 74— 8 104— 11 10§ | 108 
150,0007 Do. — 44% first mortgage debenture stock .. vee | 44% | 44% |... [120 —124 [120 —124 ae a 
§,452| Notting Hill Hlectric Lightg. Oo., Ltd. 100/1%/2% | 4%| 11 — 12 12 — 13 1234} 12 
19,980 |*8t, Jamos’s & Pall Mall Elec. Light Oo., Ltd., Ord., 101-20,080| 5 | 6&% | 72% | 103%| 13 — 14 134— 144 144 | 143 
20,000 Do. do. 7% Pret., 20,081 to 40,080 51}7%/17% | 7%) 9—10 9—10 see font 
50,000 Do. do. 4%Deb. stock Red. — ... |Stock| ... pi ve» |L04 —107 [104 —107 ee as 
___7,900 |*Westminster Blectric Supply Corp.. Ord., 101 to 69,000 .. 5}5% 17% | 9 % 124— 134 | 124— 134xd' 134 | 123 



































* Subject to Founder’s Shares, 
t Unless therwise stated all shares are fully paid. 


+ Quotations on Liverpool Stock Exchange. 
| Dividends paid in deferred share warrants, profits being used as capital. 
§ Dividends marked § are for year consisting of the latter part of one year and the first part of the next, 
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SHARE LIST OF ELECTRICAL COMPANIES — Continued, 





ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL, COMPANIES. 






































erect] pividnde oe, | tase, | “ene 
Present or ‘or ion 
Tessas. _— a) Se Feb, oth, | March 3rd. | sean? ord, 1007, 
1894, 1895. | 18 96 § P ps rr hest.| Lowest 
90,000 | Brush Elecl. Enging. Oo., Ord., 1 to 90,000... ... i. oe - o Ae 
90,000 Do. do. Non-cum. 6 % Pref.,1t0 90,000; 2/3%! .. | « | 14@- 14 ig-- A 
125,000/ Do. do. 44 % Perp. Deb. Stock....  ««. [Stock] 44% | ... | «.. |-09 —112 [109 —112 
76,770 Do. do. 44% 2nd Deb. Stock Red. ... (Stock} ... | .. | «. |94—98 | 94 — 98 pet po 
9,104 | Central London Railway, Ord. Shares et tte i ies 94— 10 94— 10 sve oa 
207,649 Do. do. do. £6 paid a ee eee ee F 5i— 5B 534] 5B 
630,000/| City and South London Railway ... .. ves nwe (Stock! 14% [144% | 155%] 59 — 61 59 — 61 61 59} 
28,180 | Orompton & Oo., Ltd., 7 % Oum. Pref. Shares, 1 to 28,180 | 5 | nid | mii |... | 12- 2 1g - 23 os eee 
89,261 Edison & Swan United ccna: } 515% |5% 1ga— 2%} 1g— 2 
17,139 Do. do. do. “A” Shares 01—017,189 | 5|5% | 5 3— 4 — 4 
100,000 Do. do. do. 44% Deb. Stock Red. ... [Stock] 44% | 44% 105 —110 {105 —110 
110,000 | Blectric Oonstraction, Ltd.,1%0110,000 ... ww. «ww. | 2] mt 15% lk— 13 14- 1 1¥% 
12,845 Do. do. 7% Oum. Pref.,1t012,845...| 21/7% |7% 24- 3 24— 3 2g 
91,195 | Elmore’s Patent Cop. . Litd.,1t0 70,000... | 2| mie | ~~ & g—- 1} 
69,385 | Elmore’s Wire Mfg., Ltd., 1 to 69,885, issued at 1 pm. ... 2) nil see g- c— 4 
_ 96002 Greenwood & Batley, Ltd.,7 % Oum. Pref.,1t09,600 ... | 10 | niz (103% | ... | 10h— 114 | 11 — 12 me 
10,000 | Henley’s (W. T.) ph Works, Ltd.,Ord. ... «| 10/6% | 8% |10 %|19h— 208 | 19h— 20} 19% 
8,000 Do. do, 7%Pref. .. «| 101/7% 17% | 7%| 184— 19h | 184 — 194 oe 
50,000 Do, do. do. 44 Mort. Deb. Stock |Stoch} ... | 44% | 44% |109 —114 (107 —112xd/ ... see 
60,000 | India-Rubber, Gutta Percha and Teleg. Works, Ltd. ...| 10 10% (10 % | 10 %/| 21 — 22 204 — 2l4xd| 213 | 203 
$00,000 Do. do. do. 4% 1st Mort. Debs.| 100} ... | ... 106 —109 {106 —109 ind ie 
87,500 Pitverpoct Overhead Railway, «we wwe wee | WW | 1R% | 23% | 23%) 13 — 188 | 13 — 133 
10,000 |f . do. Pref., £10 paid 10 15% 15% | 5%] 164— 262 | 164 - 17 fas 
$7,350 | Telegraph Oonstn. and Maintce., soe coe Sons | 19 120% 115 % | 15 %| 89 — 42 89 — 42 4l 
150,000 Do. do. do, 5 % Bonds, red. 1899 | 100/5% |5% | 5%|103 —106 (103 —106 aa 
54,0001| Waterloo and City Railway, Nos. 1 to 54,000,£8 paid .. | 10| ... | ... ves | 10}— 102 | 10$— 11 11 





Quotations on Liverpool Stock Exchange. 


t Unless otherwise stated all shares are fully paid. 


4 Last dividend paid was 60°/, for 1890. 


Dividends marked § are for a year consisting of the latter part of one year and the first part of the next, 
Onompron & Oo,—The dividends paid on the ordinary shares (which have not a Stock Exchange quotation), are as follows : 1892—0°/.§; 1891—7°/,§ 1890—8°/ 





LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 


“Birmingham Blectric Supply Company, Ordinary of £5 (£4 paid), 77, 
£5 (fully paid) 9}. 
Blectric Construction Oorporation, 6 % Debentures, 103 —106. 


i and Knightsbridge Blectric Lighting Company, Limited, 
Shares £5 (fully paid) 11—114: 1st Preference Oumu- 
lative 6 %, £5 (fully paid), 8—84. Dividend, 1896, on Ordinary 


; Shares 7 %. 
House-to-House Company (£5 paid), 57— 6}. London Electric Suppl a 
ion, £5 Ordinary, 14—17. 
Do. do. 7% Preference, ot £5, 82-9} xd. Yorkshire House-to- : ty Oomvany. £5 Ordinary Shares 
Do. do. 44% Debentures of £100, 109-111. | fully paid, 7—73xd. Dividend for 1896—7 %. 
* From Birmingham Share List, Bank rate of discount, 3 per cent. (February 4th, 189'7). 





—- 





LIGHTING THE SHOP.* 





HERBERT PRATT. 





I am often asked by machine-shop owners, and others 
similarly situated, “ Will it pay me to put in a plant for my 
own electric lights ; aud if so, what kind of an arrangement 
would you advise?” I will endeavour to answer these 
questions in a general way, in hopes that it may help some 
one to decide rightly. 

In a place where light is only needed a few hours a day 
and your steam plant is quite fully loaded, you can, without 
doubt, get your lights from the central station cheaper than 
you can instal the necessary plant. If your steam plant is 
not loaded, or if you are to burn your lights several hours 
per day, then it will pay you to make the necessary installa- 
tion. 

You can easily find the power required by figuring on ten 
incandescent or one arc lampto the H.P. You will probably 
be told that you can run 14 incandescent lights to the H.P., 
and that an arc lamp only takes three-quarters H.P., but as 
you do not wish to get everything in and then find you are 
short of power, the first figures are the safest to work by 
unless it be a very large plant. 

In case you find you have the o and would like to light 
your place, the kind of light, whether arc or incandescent, 
will come up, and, in most ams it will be found advan- 
tageous to use both kinds. You may have been told, and are 
possibly under the impression that it is necessary to have a con- 
stant potential machine for incandescent and a constant cur- 
rent machine for arc lights. While this was true a few years 
ago it is not now, and several companies will be glad to 
furnish you an arc lamp to be run on your incandescent cir- 





* Machinery. 


cuit, and lamps too, that it will only be necessary to trim 
every 150 hours. This simplifies matters greatly, and you 
will naturally decide to put in a constant potential dynamo. 
You will probably also decide to ~ in a compound dynamo 
rather than a simple shunt-wound machine, as you wish the 
voltage constant with varying load without having a man 
going to the rheostat all the time. The question of voltage 
is practically decided for you,.as 110 volts is the standard 
for this kind of work. 

In selecting the pone for your dynamo, get it in the 
engine room if possible ; if not, place it as near there as con- 
venient, for your engineer is naturally the one who will have 
the care of it. If possible, belt direct from line shaft with 
a good friction clutch on shaft, but if you cannot spare the 
space for belt, the “ L. P. D.” driving system will be found 
very satisfactory and quite compact. There is another 
device which, while more compact, will be apt to cause you 
more trouble, as everything has to be so exact for its success- 
ful operation. 

If it is necessary for you to instal a steam plant for your 
lights then by all means put in a direct connected engine 
and dynamo. Then you can run your lights without running 
all your shafting, and this will be found very handy many 
times. 

In case your engine and shafting are loaded and you need 
more power in different parts of your shop, it will be a big 
expense to put in a new engine and make the necessary 
changes in the shafting; while if you put in a direct 
connected machine of large enough capacity to run motors, 
you can place the motors in the most convenient place to 
give you the extra power needed and run wires from the 
generator to them. 

If you have much power to transmit you will find a great 
saving in copper if you use 220 volts instead of 110. A 
great objection to a 220-volt motor circuit used to be that if 
you wished to use incandescent lights you had to have 4 
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separate machine or use two lamps in series. This objection 
has at last been overcome, as you can now use a 220-volt 
incandescent lamp that will burn satisfactorily. 

Your switchboard should be placed handy to your dynamo, 
so that the man in charge can look at both at the same time. 
If your plant is small and has only one circuit, you will want 
one fused switch for full capacity of dynamo, one volt meter, 
one ampere meter and the rheostat for the dynamo, on your 


If you have more than one circuit, you want, in addition 
to the above, a fused switch for each circuit, and have each 
switch marked so as to readily distinguish which circuit it 
controls, Slate is the best material for mounting these 
switches and instruments on, although a skeleton frame of 
hard wood can be used ; in either case it should be set out 
from the wall, so that a man can get in between the wall and 
board to work, or to inspect the connections. 

The best way to arrange your circuits, in most cases will 
be to run a separate set of wires from the switchboard to a 
centre of distribution on each floor. At this point bring all 
your circuits in the room, and place them where the foreman 
can turn on the lights in his room as he sees fit, having a 
fuse and switch to each 10 or 12 lamps. 

If you have motor and lights both, it will be found best to 
run a separate circuit to each from the switchboard, the 
lights arranged as above, and the motor circuit running 
a to the motor where you have your switch and starting 

xX. 

When installing your plant, whether you do the work 
yourself or it is done by a construction company, you will do 
well to get a set of insurance rules, and see that the work is 
done in accordance with them, or better, get some one who 
knows the business to look after the work. 

In taking care of your machines, either dynamo or motor, 
there is more trouble caused by improper setting of brushes 
than any other one thing. If you use copper or gauze 
brushes they must be fitted and set exactly to line; then 
they must be looked after often, as they will wear or flatten 
out, and will soon be at work wearing the commutator, 
which is the vital part of the machines. 

If carbon brushes are used, one should exercise great care 
in fitting them, as they will not fit commutator well unless 
pains are taken, and a good contact is essential to their 
proper working. After they are once fitted they do not 
require the attention that copper brushes do, for if the holder 
is designed correctly, the brush will keep in line as it wears. 
Anyone using a copper-wire or copper-strip brush on their 
constant potential dynamos, will find that the gauze brush 
will give them better satisfaction in nearly every case. 

There are few machines, however, which are designed for 
copper brushes that will work better, or as well, with carbon 
brushes, for, in designing a machine for carbon brushes, the 
commutator is made larger, as it is necessary to get more 
bearing or contact surface for carbon than copper, on account 
of its higher resistance. 

In using copper brushes, it will be found to your advan- 
tage to use vaseline sparingly on the commutator, or in 
place of vaseline, if you haven’t any handy, the next best 
thing to use is engine oil. Whichever is used should be put 
on @ piece of cloth and the commutator wiped with this 
while it is running; don’t use too much, for if you use 
enough to gum up the machine, it will be worse than 
using nothing. Use just enough to prevent the brushes from 
cutting the commutator. 

With carbon brushes it will be seldom necessary to use 
anything on the commutator, except to wipe it off with coal 
oil or kerosene occasionally. If the brushes grate and heat 
the commutator, a piece of paraffin held in a rag against the 
commutator for a second will help greatly ; but the best way 
of all is to take the brushes off and soak them in melted 

affin ; they will thus absorb quite a little, which will then 
ubricate the commutator as it is needed. Tbe brushes 
should be cleaned when they get filled with dirt, by taking 
them off and soaking them in benzine. If your.commutator 
is true it is an easy matter to keep it so by the proper atten- 
tion to it and the brushes ; if they are rough or out of true, 
you should have them turned trae immediately, as no man 
can make them run satisfactorily in this condition. They 
will be constantly getting worse and will soon have to be re- 
placed. Get the commutator smooth and keep it iso, and 
your machine will be ready any time you need it. 


AN IMPROVEMENT ON THE RONTGEN 
TUBE OF THE ALLGEMEINE ELEKTRI- 
CITATS GESELLSCHAFT. 





Tuts tube, which we have already described (ELECTRICAL 
REVIEW, July 17th, 1896, p. 85), is specially adapted for 
use with long spark coils, and is subject like most other 
tubes to become, in the course of time, inop2rative, 
owing to the increase of the resistance of the vacuum. 
Dr. Arnold Berliner describes* a simple device by which this 
fault may be corrected. He came to the conclusion that the 
increase of the vacuum was due to the accumulation of an 
electrostatic charge on the outer glass surface of the tube, 
more especially on that part of it which surrounds the 
cathode. This charge presumably exercises an attraction on 
the electrified particles of the cathode rays, and condenses 
them on the inner surface of the glass wall. The vacuum 
in the centre of the tube is thus increased, till the resistance 
is so great that the spark passes outside the tube. 

He tried several methods of removing the external electro- 
static charge, but found that the most successful was by the 
discharging action of points. A number of needles were 
struck radially in a wooden cylinder which was pushed over 
the cathode tube, and the effect was so remarkable, that 
there could no longer be any doubt as to the efficiency of the 
arrangement, But the most remarkable discovery made by 
Dr. Berliner was that the wooden cylinder was equally effective 
without the needles. The discharging device could now be 
reduced to its simplest form:—A wooden cylinder pushed 
over the tube containing the cathode. 





CATHODE 





The effect of the wooden tube depends evidently on its 
conductivity ; the wood serving to establish connection 
between its points of contact with the glass surface and the 
terminal of the cathode. 

Dr. Berliner points out that a somewhat similar device has 
been recommended by Porter (Nature, Jaue 18th, 1896, 
page 150). Porter coats the tube containing the cathode 
with tinfoil, and fixes, coaxial with the tinfoil cylinder at a 
distance of about 1 mm., a ring of copper wire, which is con- 
nected to the cathode terminal. He considers the spark gap 
between the ring and the tinfoil to be of especial importance. 
His arrangement, however, is only applicable to tubes re- 
quiring short sparks; with higher tension the sparks strike 
from the tinfoil round the tube to the anode. The use of 
the semi-conducting wooden cylinder of Dr. Berliner prevents 
this taking place, and enables the tubes to be worked success- 
fully with long spark coils. The conductivity of the wooden 
tube can, if necessary, be modified, by moistening the inner 
surface, which comes in contact with the glass. If the 
wooden tube has the required degree of conductivity, not 
only is flickering of the fluorescent screen and jumping of 
sparks eliminated, but it is also possible to work tubes with 
much shorter sparks, and to restore tubes to activity which 
had ceased to act. Any other semi-conductor may be used 
instead of wood, provided its conductivity can. be modified 
by damping or otherwise, to avoid the. two extremes of 
leakage sparking and accumulation of an electrostatic charge. 
In order to retard the drying of the moist surface of the 
wood as much as possible, glycerine may be used as the 
moistening fluid, since glycerine, by absorbing moisture 
from the atmosphere, retains the moisture on the surface of 
the wood. The wooden cylinder may, of course, be fitted on 
other tubes than the A.E.G. 


® Elek, Zeitsch., xviii., p. 81. 
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SOME NOTES ON STEAM RAISING.* 





By FRANK LESLIE WATSON, Assoc.M.Inst.C.E., Leeds. 


(Concluded from page 292.) 
One somewhat remarkable fact is that even with very bad draught, 
a very high rate of combustion can be obtained, if the fireman works 
hard enough ; but all this combustion does little in the way of steam 
raising. This is well illustrated in the trials carried out at the Great 
Western Colliery, some of the results of which are shown on the 


e fuel burnt per square foot of grate per hour in these tests was 
in all cases very moderate, and was approximately 12 lbs. per square 
foot per hour; with similar blowers in other cases I have burnt 
24 Ibs. or more per square foot per hour, so that I conclude that 12 lbs. 
per square foot per hour was the bo yy age of the stoker em- 
ployed on the job, who was allowed to have his own way in this 


— a trials. 

t will be rved, however, that the same quantity of fuel, com- 
paring tests A ard E, evaporated 40 per cent. more water under forced 
than under natural draught ; and this enormous increase is the more 
credible, because the results shown by the forced draught trial are 
not excessive, taking into account the quality of the fuel, and 
the fact that the feed water was heated by the exhaust steam from 
the engine to about 100° F. 

It was not so much that the forced draught results were extraordi- 
narily good, as that the chimney meat results were extremely bad; 
and there are many steam users to-day who are getting no better 
results; but they have been so spoilt by the patent fire bar men and 
their kind, that it is not very easy to get at them. 

In these trials, the ashes and clinker were not weighed; the 


A sample of the bar used with the “ Loidis” forced draught is 
shown, and I am of opinion that this bar is of the best form which 
can well be devised, the width of the 2 yoga varied to suit the 
fuel to be burnt and the kind of draught to be employed. The only 
objection I have found with them is that-when the spaces are very fine 
there is considerable difficulty in casting them. . 

Some trials made at another Rhondda colliery show the effect of 
applying steam jet blowers, and these bars to a boiler yr an ex- 

ent chimney draught. The results given are the best of several 
trials with each system. 


Orpinany DravGut (125 Famer Caimney). 
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These figures show an advantage of 10 per cent. of coal in favour 
of the forced draught, after making an excessive allowance for the 
steam consumed by jets used in this case. 

I have alluded to the importance of keeping up a high temperature 


TESTS MADE 4T THE GREAT WESTERN CoLLimRy, PoNTYPRIDD, UPON TWO BOILERS FITTED WITH OUR PaTENT ForceD DaavuGHT 
APPARATUS. 


(1) Results obtained with Natural Draught. 


















































Date. Time. | | Water evaporated (each boiler), 
wend Description of | 
ae. oe ick bape neon yes He THAR S fuel used. | 
1895. | Start. Finish. No. of hours. | | Per hour. Per Ib. of fuel. 
| | Gallons. Ibs. 
A July 5 | 10.10 a.m. 4.10 p.m. | 6 | Brushcoal ... ==... | 245 | 75 
B — 15am. 415pm. | 5 | 4ftemallooal . ue ws | 20 | 78 
C » 10 | 9am | 4pm | 7 (4 ft smallandwastecoke.. ..| 150 | 62 
D a» it 9am, 3 p.m. | 6 Do. Re 6 its ned 208 70 
(2) Results obtained with the Loidis Forced Draught Apparatus in use. 
Date. | Time. | Water evaporated (each boiler). 
ade lee a ae ee! Description of 
| { | 1 . 
1895. Start, Finish. | No, of hours. eis oe Per hour. Per Ib. of fuel. 
| | | z Gallons. Lbs. 
E | Sept.24 | 10am. 4 p.m. 6 Brush coal 215 10°54 
| 
4 Brush coal F 
F | n 25 | 10 a.m. 4pm, | 6 | Ske ean 261°6 7597 
| {} Brush coal ‘ , 
G | Nov. 7 | 10 a.m. 4 p.m. 6 } Waste coke 281°25 7°55 
4 Brush coal 
H A Soe ee ee 6 4 Waste coke 285 7-26 
+ Coke breeze 














The above is a summary of experiments carried out by the Colliery Company. 


evaporation per pound of fuel being regarded as the all-important 
point, and the object aimed at being the satisfactory utilisation of 
the coke refuse, of which a large quantity is produced there. The 
ashes which fell through the bars were, however, analysed, with the 
result of showing that the ash falling through ordinary bars (about 
g-inch space) contained 50 cent. of unconsumed fuel, the ash 
falling through the finer spaced bars (,%,-inch) contained less than 
half that mgerties of unconsumed fuel; the total ash which fell 
through the fine bars with forced draught was but a fraction of that 
which fell through the wider bars with chimney draught, the quantity 
of clinker raked off the top being about the same in both cases. 

It should be borne in mind, however, that these fine bars are not 
nearly so successful with chimney draught as they are with forced 
draught, as they offer a considerable resistance to the passage of the 
air. 





° Paper read before the Association of Yorkshire students of the 
Institution of Civil Engineers, February 18th, 1897. 





For Great Western CoLtitery Company, Limtrzp, 
Hues BsaMwE ct. 


in order to ensure perfect combustion, and this becomes of far greater 
consequence with refractory fuels, or with wr. poor fuels, than it is 
with bituminous coal. Among refractory fuels may be mentioned 
anthracite dust, and an article of somewhat similar composition, 
which is more often seen in the north, namely, coke breeze ; among 
the poorest of fuels are house refuse, and what is a little better, 
tanner’s refuse, or “ spent bark.” : 
My firm fitted up forced draught furnaces at one of the anthracite 
collieries, and, of course, with “through coal,” i¢., large and small 
mixed, the results were excellent. We, however, tried some of the 
finest dust from the screens (the anthracite is screened far more 
thoroughly than coal is at most collieries, and thousands of tons of 
dust are tipped to waste in the Swansea district), the dust could be 
burned, but not fast enough to make the required amount of steam, 
and cleaning the fires was troublesome, owing to the fact that the 
coal does not bind in the least, and there was nothing to hold the 
heat. When the fire was turned over by the rake it was very difficult 
to keep it from going out, 
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We therefore decided to try it in a fire-brick furnace, having the 
idea that the bricks would get hot, and the radiation from the crown 
and sides of the furnace would serve to ignite the fresh dust as it was 
thrown on. We therefore got the colliery company to send us a 
wagon load on to Leeds (by the way, the carriage cost us 10s. per 
ton), and we constructed an external fire-brick furnace; in fact, a 
small destructor, provided, of course, with forced draught, to our 
Cornish boiler, and we speedily found we had got the right idea. We 
were able to keep a bright white-hot fire continually, the sides and 
crown of the furnace were always glowing, and we succeeded in 
evaporating over 3 lbs. of water per lb. of fuel, from water at 60° F. 
to steam at 40 lbs. per equare inch, the fuel being regarded as value- 
less in the anthracite district ; the rate of combustion was 30 lbs. per 
square foot of grate per hour, and we were able to clean the fire 
and light up again without other fuel and without the slightest in- 
convenience. 

The duration of the test was 74 hours. 

The boiler is of the Cornish type, 15 feet long x 5 feet 6 inches 
diameter, with a flue 2 feet 9 inches diameter. 

The external furnace had a grate area of 11°3 square feet. 

The fuel was weighed, and the water was measured cold through a 
Kennedy meter. 

The same furnace was afterwards used for some experiments in 
burning spent tan; it was found, however, that huge volumes of 
nauseous smoke were caused, and to cure this I put in an additional 
blower over the grate, delivering a secondary air supply into the 
midst of the fumes from the roasting bark; and this, with the assist- 
ance of the red-hot fire brick farnace crown, was found to be perfectly 
successful in stopping the smoke. 

Afterwards I obtained two weighed loads of ordinary Leeds town 
refuse, which were diverted on their way to the destructor, through 
the kindness of the Corporation officials, and carried out a test of 12 
hours duration on the steam-raising capacity of this material when 
burnt in the furnace above-described. The refuse was not dried or 
—e te prepared in any way, and was burnt the day after it was 
collected. 


The results obtained were as follows :— 
1, Duration of test— 
10 a.m. to 9.40 p.m eee 
2. Total refuse burnt ... <a one r 
3. Total refuse per square foot of grate per 
hour “is uaa saa a “a 485 ,, 
4, Incombustible residue : 


Clinker... ...  «. 1,960 Ibs. 
= } 2016 _—s, 


a 11:67 hours. 
6,440 Ibs. 


Fine ash .., we esa 


5. Percentage of residue oe ove 31 per cent. 
6. Mean steam pressure ove tee soe 40 Ibs. 
7. Total water evaporated _..., saa --» 6,000 oF 
8. Water evaporated per square foot grate 

perhour ... cee coe <a eve 456 , 
9. Do. per lb. of refuse burnt (actual) cad 0932 ,, 

10. Equivalent water evaporated per pound of 
refuse f anda 212°F. ... a 1 ae 


11. Equivalent watér evaporated per pound of 
refuse f 212° F. at 120 lbs, per square 
inch coo. ove “ne cee ‘le 107 4 
These figures are not perhaps of any interest to the ordinary steam 
user, who probably has no idea of abandoning coal in favour of town 
refuse; but they are of the greatest interest to us as ratepayers in a 
city, which, while it is unsu in the number and efficiency of 
its destructors, has not as yet seen fit to make any practical use of the 
large amount of power which is available from the combustion of the 
town refuse either for electric lighting, as is done at Oldham, or for 
driving the tramways, for which an opportunity is being allowed to 
+ by which will be regretted when it is too late. 
trust the members present will overlook the many faults of this 
paper, and that it may serve the main purpose which its author had 
in mind, namely, the starting of a very interesting discussion. 





PROCEEDINGS OF SOCIETIES. 


Institution of Electrical Engineers. 
Exzcrric InteRLockIne THE Brock aND MxEcHaNtIcaL SIGNALS ON 
Rattways. By F.T. Hortus, Member. Paper read January 
28th, 1897. 








(Concluded from page 296.) 





Syxzs’s SELECTOR. 

Mr. Sykes has recently brought under my notice an electrical 
selector for signals (one form of which is in use at Waterloo Station), 
which is a device to be applied where several arms are attached to 
one post, so that one lever, and one signal wire, can operate any one 
of the arms upon that prom oaypene, bed the points which have been 
set. It is thus a point detector, combined with a signal selector, and 
none of the arms can be operated — in the signal box. Neither 
pulling the signal wire outside, or lifting the rod at the signal, moves 
any of the arms; the points must be set and the lever in the boa operated. 
Pulling the particular point lever that is wanted (providing the points 
are properly closed) operates the selector, and pulling the si lever 
lowers the signal for that road only for which the points are set. 
The one upright rod on the signal, operated by the signal lever, is 
coupled to the middle of as many sway beams as there are arms, one 
end of each of which is attached to the rod belonging to each arm. 
Normally, pulling the lever, without first operating the points lowers 


the arm for the through road only. If any particular points are 
operated this actuates the corresponding selector, the loose end of the 
sway beam belonging to the signal arm for that road is held down, 
and, if the upright rod is now moved up, it becomes the fulcrum 
which raises the end of the sway beam attached to that arm, and 
lowers the signal. 

Diagram, Fig. 28, further clearly shows the electrical arrangement, 
and a model is on the table. 

In conclusion, the question may be asked, ‘“ Who was the first and 
true inventor of electrical interlocking?” The extended application 
and importance of the subject suggests there being more than one 
claimant. 

If we may assume absolute block working to be the only real block 
working, and that electric interlocking is not absolute without a rail 
contact, then Mr. Edward Tyer has an early claim. In 1852, and 
1854 also, he devised, and had in use, a rail contact, depending upon 
the deflection of the rail, by an engine or train, to automatically and 
electrically indicate the passing of such train over certain points. 








te 2 {| 


Fia. 28, 


In 1869 he patented a complete system of electric interlocking and 
block, for controlling the signal, and point, levers, in combination 
with the block ; and he proposed to do electrically what is now done 
by mechanical interlocking, namely, prevent levers of all kinds from 
being used except such as were required for the train being signalled ; 
and for the signalman in advance to have control of the section signal in 
the rear. 

In 1870 Mr. W.H. Preece (and I think Mr. Langdon was associated 
with him in the invention) introduced an electric lock on the South 
Western Railway, to be worked in connection with his system of 
block. 

Mr. W. R. Sykes claims that he, in 1872, introduced a rail contact 
to electrically manipulate railway signals; and in 1875 he introduced 
the first complete system of electric interlocking, making it necessary 
to have the concurrence of three stations—“ A,” “ B,” and “C ”—to 
get two trains into any one section. 

Mr. Spagnoletti was also early in the field with his arrangement of 
electric interlocking on the Metropolitan Railway, which, I think, 
was put in about 1882. Mr. Spagnoletti, however, in 1873, patented 
his system of clearing the road, or resetting the instrument, by a rail 
con’ 


tact. 

Simplicity, efficiency, and reliability are to us, however, of more 
importance than questions of 7-H of invention of such apparatus ; 
an the point may be left, oe the friendly rivalry of the 
gentlemen named, all of whom rve the most ungrudging and 
generous a of what they have done in the cause of 











electric block si g and electric interlocking on our railways. 
APPENDIX I. 
Syxus’s System ofr Exzorric INTERLOCKING IS IN USE AS UNDER :— 
| No. of No. of 
Railway. levers Railway. levers 
locked. locked, 





Dublin, Wicklow, and London, Brighton, and 


Wexford ‘ ian 8 South Coast... a 648 
Great Eastern ... .-. | 1,022 | London, Chatham, and 
Glasgow and _ Sout Dover 1,320 


Western <6 ose 26 | Metropolitan District...; 136 
Hull and Barnsley acd 254 | Mersey... aa oa 121 
Liverpool Overhead ... 21 | South Hastern... 8 283 
London and _ South 

Western sins case bee 
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APPENDIX II.—Descrirrion of BLook aND INTERLOCKING IN 
USE ON PrincipaL ENGLISH AND ScotcH Rainiways. 





Line of railway. 


Description of block. 


Electric interlocking, and to 


what extent in use. 





Caledonian 


Great Eastern .., 


Great Noithern 


Great Western... 


Glasgow and 
South-Western 

Lancashire and 
Yorkshire. 

London, Brighton 


aud South Coast. 


London, Chatham 
and Dover. 


London & North- 
Western. 


London and 
South Western. 


Hull and Barns- 
ley. 


Manchester, 
Sheffield and 
Lincolnshire. 


Metropolitan Dis- 
trict. 

Metropolitan ... 

Midland one 


North British ... 


North Eastern... 


North London ... 
South Eastern ... 


North Stafford- 
shire. 


.| Tyer’s three-plunger 


| line. 
Tyer’s tablet block. 


| Single-needle block on 





semaphore block. 


| 

Tyer’ sone-wire double 
line. 

Tyer’s one-wire single 

Sykes’s lock and block. 


joint line, March to 
mcaster. 





Three-wire single | 
needle and bell. 

Blakey & O’Donnell’s | 
apparatus. 

Sykes’s electric slots | 
and signal reversers. | 

Spagnoletti’s three- 
wire disc. 

Electric train staff, 
Webb and Thomp- 
son’s. 

Tyer’s one-wire bicck. 

Tyer’s one-wire. 

Tyer’s train tablet. 

Three-wire absolute 
and Tyer’s one-wire. 

—_— semaphore, 373 
m 


es. 
Sykes’s, 43 miles. 
ebb and Thompson’s 
train staff, 50 miles. 
Sykes’s double-arm 
bell 


8.N. instruments with 
bells (Metropolitan 
and Extension, and 
main line to Swan- 
ley). — 

Three-wire constant 
current, and small 
portion one-wire. 


Three-wire (Preece’s). 
One-wire Ms 
Tyer’s tablets. 

Needle block and bells, 
three-wire. 

Webb & Thompson’s 
tablet on branch 
line, 12 miles. 

Sykes’s, about 60 miles. 

Single-needle three- 
wire. 


Sykes’s cee one 


Spagnoletti’s 3-wire. 

Single-ncedle _ three- 
wire. 

Three- wire needle 
(Tyer’s). 

One-wire needle 
(Tyer’s). 

Tyer’s tablet. 

Three - wire  single- 
needle. 

Webb & Thompson’s 
train staff. 

Pryce and Ferreira’s 
3-wire throughout. 
Walker’s one - wire 
semaphore improved. 


Tyer’s one-wire, and 
Neale’s one-wire. 





Modified system of inter- 
locking in combination 
with Tyer'’s three-plunger 
semaphore block on 50 
sections of new City and 
Suburban lines. 

Sykes’s. Metropolitan 
District — Liverpool 
Street and Fenchurch 
Street to Ilford; on Col- 
chester line; to Totten- 
ham on Cambridge line; 
Woolwich and Enfield 
branches, and to Leyton 
on Loughton branch; in 
all, 50 signal boxes and 
1,022 levers. 

Electric locking applied 
to 13 sections in various 
places. 


Spagnoletti’s at about 12 
ifferent pointe. 
Spagnoletti’s one-wire on 
Hammersmith and City 
Joint lines. 


None. 


Nicholson’s electric locking 
at one or two boxes. 

Sykes’s system, 43 miles. 
11 miles (country district) 
Saxby & Farmer's. 


Throughout. Sykes’s, with 
80 treadles. 

67 Sykes’s fouling bars. 

57 Sykes’s electric shunt- 


ing 3 

76 electric facing point 
detectors, &c. 

None, except (in a few 
instances) electric inter- 
locking between sidings 
ata distance from station, 
with controlling signal. 

Three-wire block and 
Sykes’s interlocking, 
111 miles. 

Tyer’s tablets and Sykes’s 
interlocking, 141 miles. 

Sykes’s, 60 miles. 


Evans’s interlocking for 


about 10 miles. 
Sykes’s at Hawarden 
Bridge, and _ special 


arrangement of Mr. 
Hampson’s at the two 
“Vt bridges at Kead- 
e 


Sykes’s system in use 
nearly throughout. 
Spagnoletti’s throughout. 
Langdon’s_ interlocking, 
about 12 to 15 sections. 
None. 


None. 


None. 


Sykes’s throughout 
Charing Cross and 
Canpon Street lines. 
Safety bars at Cannon St. 

None, except at inter- 





Tue Retative S1zz, WEIGHT, AND Paice or Dsnamo-ExEctric 
Macuings. By Ernest Witson, Member. Paper read February 


25th, 1897. 
Parr. I.—Sizz or Macuine. 


In the design of dynamo-electric machines the rate at which work is 
done on or by a machine at a given speed of rotation is, amongst 
other things, an important consideratioa. The output of a generator 
of electricity is stated, in the case of steady currents, when the poten- 
tial difference in volts at the terminals of the machine, the current in 
amperes supplied by the machine to the external circuit, and the 
revolutions per minute of the machine, are given. This also holds 
with alternate currents on non-inductive loads. The quantity 
Volts x amperes 
Revolutions per minute’ 

which is here called the “ mass factor,” bespeaks, with certain limita- 
tions, the size or mass of the machine. The limitations, to be treated 
fully, are somewhat complex; for instance, the potential difference at 
the terminals of a generator, for a given speed of rotation, can be 
varied by varying the conductors on the armature, or, again, by keep- 
ing the number of conductors constant and varying the field. In the 
former, the percentage increase or decrease of insulation ial has 
to be considered when dealing with wide limits, and the consequent 
variation of current-density in the conductors if the same output is 
required, involving the important question of compliance with given 
tem ture specifications; in the latter, the ght of iron in the 
field magnets can be varied, but since the bed-plate, bearing brackets, 
armature, &c., form a large proportion of the total weight of the 
machine, the consequent variation in this total weight is smaller. 
Then, again, the ultimate temperature of the armature on load is a 
function of the speed :* armature reaction and efficiency variation 
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with speed have to be considered, and soon. There is, however, no 
doubt but that this mass factor can be of considerable use to the 
designer of dynamo-alectric machines; for instance, when dealing 
with a given type of machine, such as the two-pole with drum arma- 
ture, so largely used at the present time for central station work, a 
salient feature of such a machine is the diameter of the armature. 
Another feature is the breadth of the magnets parallel] with the arma- 
ture shaft. Let a curve be drawn in which the ordinates are the 
mass factors, and the abscis:« the diameters of the armatures, accord- 
ing to any good practice. The curve in fig. 1 illustrates this relation. 


For each diameter a series of values of Y* “ are given, each corres- 


ponding to a series of breadths of magnet limb fora given thickness, or 
series of thicknesses of magnet limb for a given breadth, or breadth 
and thickness may each be varied simultaneously. Such a curve for 
a given type is of use to the designer, and is the outcome of actual 
experience in the best proportions for a given output. An important 
feature of this curve is that the diameter at each successive i0- 
crease covers a greater range of variation in the mass factor; that is 
to say, the diameter tends towards a maximum. It is, of course, 
clear that the practice of one firm msy produce a different curve to 
the practice of another in the design of the same type of machine, 
and each firm may turn out equally good machines. The quantities 
involyed may be varied through fairly wide limits. The salient 
featares of other types of machines, whether for steady or ‘alternate 
currents, might bs treated in the same manner. 


Part II.—WesiIGcHtT aNp Paice. 


The object of this part of the paper-is to investigate the way 10 
which the weight and price of dynamo-electric , 48° CON- 
structed by different firms, vary with the variation of the mass factor. 
The figures in Tables I. and II. refer to English manufacturers, and 
were recently (October, 1896) sent to the author (except in one 
instance—No. 3, Table I.): they therefore represent latest practice. 
The data contained in Table I., from which the curves in figs. 2 and 3 
have been plotted, refer to steady current dynamos, a for belt 
driving. most cases the mass factor has been deduced from 
machines giving about 100 volts, and the headings in Table I. give 


* See The Electrician, October 11th, 1895. 
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the curve number in figs. 2 and 3, and type of machine to which the 
figures refer. With regard to the weight of the dynamo, it must be 
remembered that the power it supplies at a given number of revolu- 
tions per minute can be varied considerably without affecting the net 
weight. Due notice must be taken of efficiency, and the compliance 
of the machine with given temperature specifications. Broadly 
speaking, the curves in fig. 2 show that the weight increases initially 
somewhat rapidly as the mass factor increases, and then develops 
into a fairly straight line. With regard to price, the initial increase 
is more marked. Now that the curves are drawn one naturally com- 
pares them with one another, and it is interesting to note how, both 
in regard to weight and price, the different firms in the manufacture 
of two-pole machines have come to work, with one or two exceptions, 
neatly on the same lines. In the comparison of the curves with 
one another one should take dus notice of efficiency, and the 
compliance of the machine with given temperature specifications. 
The weight and price of the multipolar machines, No. 12, are 
lower than any quoted for a mass factor of 110. It is well known 
that multipolar dynamos are lighter and cheaper than the ordinary 
two-pole machine for large siz2s, but there is not sufficient data at 
the author’s disposal to fix definite/y the point where this becomes 
important. 

In the case of alternate-current dynamos the mass factor is equally 
useful for comparison of weight and price. Since in a given 
machine the frequency and volts at the terminals on open circuit are 
each proportional to the revolutions per minute, it follows that the 
mass factor is independent of frequency if we assume equal armature 
reactions. We must not forget that the product of volts and amperes 

















I wish to thank Messrs. Woodfield, Tomkins, and Strutt, demon- 
strators in the Siemens laboratory, King’s College, London, for the 


help they have given me ia the preparation of this paper. I have also 
to thank Mr. C. J. Evans for checking the figures and curves. 





Physical Society. 
Orgpinaky Mgetine, Fesrvuary 26th, 1897. 
Mr. SHetForD BipwELt, president, in the chair. 
Mr. J. H. Vincent read a paper on “THE PHOTOGRAPHY OF 
RirpPcEs.” 


If mercury is used as the medium, all waves less than 1-3 cms. long 
come under Lord Kelvin’s definition of a ripple; that is to say, they 
are waves whose lengths are less than such as are propagated with 
minimum velocity. Vibrations in mercury of about 200 per second 
and upwards generate waves whose propagation is controlled almost 
entirely by surface tension, and these waves are therefore classed as 
“capillary ripples.” Their speed of propagation is of the order of 
about 1 foot per second. They are invisible owing to their high 
frequency, and not in consequence of the velocity of their propaga- 
tion. It is usual to examine them by some stroboscopic method. 

Mr. Vincent obtains photographs of the disturbed mercury surface 
by the sudden illumination of an electric spark. The spark is about 
half a centimetre in length, and it lasts about 3;;h9,th part of a 
second. Its brightness is increased by an auxiliary spark-gap. The 
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is only permissible when the current is in phase with the potential, as 
on non-inductive loads such as glow lamps. In the transmission of 
power to motors, for instance, the current may or may not bein phase 
with tke potential. In the latter case the current must be increased 
for the transmission of the same power. Then, again, there is the loss in 
the pole-pieces,* which may or may not exist ina given machine. Fora 
given speed of rotation, if we vary the frequency, we must vary the 
number of poles; but this requires an inverse variation in the field to 
give the same volts for the same armature. This might have an effect 
upon both weight and price, but of course the choice of frequency is 
dependent upon other external considerations. The curves in figs. 4 
and 5 have been plotted from the data contained in Table II., and refer 
to single-phase machines without exciters, complete for belt driving. 
An inspection of the curves shows again that the initial rise is 
greater in the case of price than in weight. The difference between 
tue costs by the different makers is more marked than in the case 
of steady-current machines. 

_ Taking the whole of the curves collectedly with regard to weight. 
the steady-current machines and alternators are about equal up toa 
mass factor of 100 or 120; beyond this, the alternators would seem to 
bz somewhat heavier. In regard to price, the alternators would seem 
to ba dearer all through. 

It is almost unnecessary to add that the mass factor can be used in 
connection with motors as well as generators. 





* See Ph./. Trans., R. S., Vol. clxxxvii. (1896), A, pp. 229 252. 





optical arrangement consists of two lenses, one in the path of the 
incident light, and another to converge the reflected light from the 
mercury surface into a photographic camera. Ripples are set up in 
the mercury by a stylus attached toa tuning fork. For this purpose 
it is generally sufficient to give a slight blow to the prongs; but when 
continuous vibration is required, the tuning fork can be connected by 
a thread to an electrically-driven fork, as suggested by Mr. Watson. 

The first photograph shows a series of circular waves, set up bya 
single stylus attached to a fork vibrating 180 times a second. Fixed 
points at known distance, just above the mercury surface, enable the 
wave lengths to be deduced from the photographs; and, as the 
frequency is known, the surface tension may be easily calculated. 

In a second photograph, two styluses are attached to the same. 
prong. Dark lines are seen to radiate from the region between the 
centres of oscillation; these are the lines of minimum disturbance— 
hyperbolas, of which the centres of disturbance are the foci. This 
photograph illustrates “interference ” similarly to the optical methods 
of Young and Fresnel. 

A third photograph shows the formation of elliptical curves of 
disturbance, being the loci of the intersection of two series of circles, 
corresponding one to each of two centres of vibration. Unlike the 
system of hyperbolas, these ellipses are not at rest, but travel outward 
from the sources. In order to render these ellipses stationary, it 
would be necessary to change one of the sources into a sink, towards 
which the circular waves might converge ; the photograph would then 
correspond to the optical device of M. Meslin, who obtains inter- 
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ference fringes by meaus of a screen placed between two point centres, 
one a source and the other a sink. 

The phenomena of interference and diffraction are well shown in a 
goa of a point source and a reflecting line. The reflector 

ere is one side of a triangular piece of microscope cover-glass. The 
interference lines are due to the mutual action of incident and 
reflected rays; they are analogous to Lloyd's single-mirror fringes. 
Other photographs exhibit analogies of “spherical aberration,” and 
z ene vibration.” Mr. Vincent acknowledged his indebtedness to 
Mr. Boys for the recommendation of attempting the photography of 
capillary ripples. 

. Boys congratulated the author upon the way in which the 
experimental difficulties had been overcome. The results would bear 
a good deal of close examination, and they would be found to present 
analogues of the greatest service in demonstrating the phenomena of 
acoustics and optics. Such photographs were far better than geo- 
metrical pictures drawn by instruments. For example, in the photo- 
graph illustrating the regions of minimum disturbance. by lines 
radiating from a two-point source, it was easy to make out the 
positions where the two series of waves were half a period behind 
one another. -The crests and troughs appeared as a set of dark and 
light ‘concentric alternating circles broken up into short arcs by 
radiating lines, the loci of minimum disturbance; all the crests on 
one side of any particular radiating line were seen to correspond to 
troughs on the other side, so that the field of disturbance was mapped 
out as in acoustics. One set of phenomena yet awaited illustration 
by this photographic method, and that was “ diffraction” from a 
grating. It might be — to use as an exciter a comb with 
chisel-shaped points. did not think it would be possible to go 
quite so far as to reproduce analognes of spectral analysis. Since 
wave-length varies with surface-tension it is possible to vary the 
wave-length by dropping a little ox gall or soap solution upon the 
mercury surface. 

Mr. BuakesiEy asked why no reflections occurred from the sides 
of the mercury retainer. 

Mr. Boys said the waves were lost at the edges of the meniscus. 
The mercury was kept in — by an annular ring of thin glass. 

M. APPLEYARD suggested that the analogue of refraction might be 
obtained by an alteration of the surface-tension over a small area by 
smalgamation or other means. 

Mr. VINCENT —— this could be done, but that it would be very 
difficult. The President proposed a vote of thanks to the author. 


Mr. Exper then read a paper by Mr. Becxrr Borne on “Tae 
THERMO-ELECTRIC PRopERtiEs oF Somz Liquip Mzrats.” 

The investigation was made with a view to determining the effect 
of melting upon the thermo-electric properties of certain metals. 
The metal to be tested is contained in a \WJ-shaped glass tube of 
which one limb can be cooled and the other heated. Thus one limb 
can contain molten, and the other solid, metal. Copper wires are 
plunged, one into each limb, and throvgh these connection is made 
with a galvanometer. The thermal junctions therefore are copper- 
hot metal, and copper-cold metal. The temperature is deduced from 
a separate thermal couple, calibrated by a mercurial thermometer. 
Curves are drawn co-ordinating temperature and electromotive 
force. It is found that their slope depends upon the rate of cooling 
or heating of the metale, this is icularly the case with bismuth. 
The effect is attributed to the variation in crystalline structure of the 
metal under test, at different rates of solidification. With tin the 
change is less marked, and with lead it is unnoticeable. At or about 
the melting points there is considerable change of slope in the curves. 
Here again the effect is smallest for lead ; somewhat greater with tin, 
and remarkably large with bismuth, the latter changing from an 
exceedingly active thermo-electric metal to one resembling lead. A 
great change occurs also with mercury at the melting point, indicating 
a difference in the Peltier effect between solid and molten metals. A 
vote of thanks to Mr. Beckit Burnie was proposed by the President, 
and the meeting adjourned until March 12th. 








NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPECIFICATIONS. 


NEW PATENTS.—1897. 

[Compiled expressly for this journal by W. P. Tuomrson & Co., 
Electrical Patent Agents, 322, High Holborn, London, W.C., to whom 
all inquiries should be addressed.| 
3,996. “Improvements in telephone apparatus.” W. E. Lana- 

pon. Dated February 15th. 

4,035. “ Improvements in the insulation of electrical conductors.” 
F. Baruurst. Dated February 15th. 

4,046. “Improvements in electric batteries.” E. Zapprrr. 
(T. Bergmann, Germany.) Dated February 15th. 

4,051. “Improvements in underground conduits for electric 
wires.” H. H. Laxg. (E. 8. Perot, United States.) Dated 
February 15th. _(Complete.) 

4,064. “Improvements in insulators.” RR. Dztury. Dated 
February 15th. (Complete.) 

4,088. “An improvement in terminal connections of telegraph 
cables.” L. Maicuse. Dated February 15th. 

4,105. “ ete in alternating current transformers.” G. 
Apams. Dated February 16th. 

4,131. “An improved system of electric traction.” C. Dovuauas. 
Dated February 16th. 

4,138. “Improvements in and connected with electric furnaces.” 
¥.J. Parren. Dated February 16th. (Complete.) 





4,183. “Improvements in electric incandescent lamps.” C. S. 
Doty, R. Hawks, T. M. Licurroor, and H. T. Goopwin. Dated 
February 16th. 

4,198. “Improvements jn and relating to electric motors and 


ynamo-electric machines.” H. H. Laxe. (E. A. Sperry, United 
States.) Dated February 16th. (Complete.) 

4,212. “Improvements in or connected with alternating current 
meters.” C.RaaB. Dated February 16th. (Complete. 

4,228. “Improvements in electricity meters.” W. H. Jounson. 
Dated February 16th. 

4,242. “Improvements in means for connecting or continuing 
electric circuits through electroliers, brackets for electric lamps, and 
the like.” J.B.Cianxke. Dated February 17th. 

4,256. “Improvements in chronometers or timekeepers for regie- 
tering the time occupied by conversation by telephone.” H. LecHNER 
Dated February 17th. 

4,292. “Improvements in apparatus to generate electric currents 
for medical and other purposes.” H. Neumur and F. Nexen. 
Dated February 17th. 

4,308. “Improvements in electric cables and in their manu- 
facture.” W. 8S. Surra and W. P. Granvitte. Dated February 
17th. 

4,830. “An improved incandescent electric lamp for advertising 
purposes. I. Paprran. Dated February 17th. (Complete.) 

4,353. “Improvements in electrical storage batteries or accumu- 
lators.” J.B. Sesnaitens Dated February 18th. 

4,375. ‘“ Improvements in and relating to accumulators or storage 
batteries.” W.Rozornam. Dated February 18th. 

4,391. “ pr ga in electric heating devices.” W.E. Hrys. 
(Amand Désiré Chedville, France.) Dated February 18tb. 

4,417. “Improvements in electromotors and in apparatus for 
the electric propulsion of tramcars, railway locomotives or trains, 
and other vehicles.” W. E. Ayrron and A. H. Auten. Dated 
February 18th. : 

4,420. “Improvements in or connected iwith electric batteries.” 
J.L. Dopetn. Dated February 18th. 

4,427. “Improvements in and connected with telephones for 
domestic use.” G. L. AnpgRs, J. E. WRpDExKtND, and T. MILLER. 
Dated February 18th. (Complete.) 

4,433. “An improved system or arrangement for simultaneously 
telegraphing and telephoning on a single wire.” W. P. THompson. 
(The Actien Gesellschaft fiir Fernsprech-Patente Germany). Dated 
February 18th. 

4,434. “Improvements in or relating to secondary batteries.” 
A. B. Pescators. Dated February 18th. 

4,440. “Improvements in or relating to transmission by tele- 
phone.” F.J.J.Guiynn. Dated February 18th. 

4,442. “Improvements in or connected with electric batteries.” 
J.L. Dosen. Dated February 18th. 

4,461. “Improvements in connection with brushes and their 
holders for dynamos.” W.M.Morpzy. Dated February 18th. 

4,487. ‘Improvements in and connected with electric arc lamps.’ 
E. Bucnuotrz and P. Spres. Dated February 19th. 

4,492. “Improvements in the method of and apparatus for 
supplying current to electric cars.” W. Grirrin. Dated February 19th. 

4,537. ‘New or improved system of wiring for electric lighting 
and in means employed therefor.” R. F. K. Srupss. Dated 
February 19th. 

4,538. ‘Improvements in or relating to engine room telegraphs. 
H. Ottvuz. Dated February 19th. 

4,540. “Improved process for dyeing by means of electricity and 
the X rays.” A.Soxotorr. Dated February 19th. (Complete). 


, 


” 





ELECTRICAL PATENTS OF 1883 EXPIRING IN 
MARCH, 1897. 
WE are informed by Messrs. W. P. Thompson & Co. that about 65 
applications for [patents of electrical inventions were filed in the 
month of March, 1883. Of these several were never completed, and 
of those that were completed not one has been maintained to run its 
full term of 14 years, but were abandoned after the lapse of a few 
years. 


ABSTRACTS OF PUBLISHED SPECIFICATIONS. 





[Copies of any of these Specifications may be obtained of Mesers. W. P. 
Tompson & Oo., 322, High Holborn, W.O., price, post free, 84d. 


(im stamps).] 1896. 


10,846. “ Improvements in, or relating to, magnetically affecting 
the counter electromotive force of the voltaic arc of an electric arc 
lamp.” W.P.THompson. (C. L. Coffin.) Dated May 19th, 1896. 
Refers to an apparatus for magnetically affecting the counter electro- 
motive force of the voltaic arc of an electric arc lamp. The arc i: 
subjected to the influence of a magnet in which the lines of the field 
of force substantially parallel with, and in the same direction, as the 
current passing through the positive electrode, said magnet Laving 
its north pole presented to the arc, the arrangement being such as to 
reduce the counter electromotive force of the arc. 5 claims. 


11,471. “ Improvements in arc lamps for alternating current cir- 
cuits.” W.L. Wiss. (A. B. Fernald, J.H. Habbel.) Dated May 
26th, 1896. ‘Refers to electric arc lamps, and particularly to the feed 
mechanism. The object of the invention is to so construct the feed 
mechanism that the descent of the carbon shall be gradual, and there 
will be no perceptible variation in the arc when once it is struck. 
This object is attained by what may be called a ball clutch, in which 
the balls provide a perfectly even movement for the carbon carrying 
rod, and yet, when necessary, serve to hold said rod against move- 
ment. 4 claime. 
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